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DOD  PROGRAM  SOLICITATION  FOR 
SMALL  BUSINESS  INNOVATION  RESEARCH 


1.0  PROGRAM  DESCRIPTION 


1.1  Introduction 

The  Army,  Navy,  Air  Force,  Defense  Advanced  Research 
Projects  Agency  (DARPA),  Defense  Nuclear  Agency 
(DNA),  and  Strategic  Defense  Initiative  Organization 
(SDIO),  hereafter  referred  to  as  DOD  Components,  invite 
small  business  firms  to  submit  proposals  under  this  program 
solicitation  entitled  Small  Business  Innovation  Research 
(SBIR).  Firms  with  strong  research  and  development 
capabilities  in  science  or  engineering  in  any  of  the  topic 
areas  described  in  Appendix  D  are  encouraged  to  par¬ 
ticipate.  Subject  to  availability  of  funds,  DOD  Components 
will  support  hi^  quality  research  or  research  and  develop¬ 
ment  proposals  of  innovative  concepts  to  solve  the  list^ 
defense  related  scientific  or  engineering  problems. 

Objectives  of  the  DOD-SBIR  Program  include 
stimulating  technological  innovation  in  the  private  sector, 
strengthening  the  role  of  small  business  in  meeting  DOD 
research  and  development  needs,  fostering  and  encouraging 
participation  by  minority  and  disadvantaged  persons  in 
technological  innovation,  and  increasing  the  commercial  ap¬ 
plication  of  E)OD-supported  research  or  research  and 
development  results.  — 

The  Federal  SBIR  Prog^  is  mandated  by  Public  Laws 
PL  97-219  and  PL  99-443.  The  basic  design  of  the  DOD 
SBIR  program  is  in  accordance  with  the  Small  Business  Ad¬ 
ministration  (SBA)  Policy  Directive,  #65-01.2.  The  DOD 
program  presented  in  this  solicitation  strives  to  encourage 
scientific  and  technical  innovation  in  areas  specifically  iden¬ 
tified  by  DOD  Components.  The  guidelines  presented  in 
this  solicitation  incorporate  and  exploit  the  flexibility  of  the 
SBA  Policy  Directive  to  encourage  proposals  based  on 
scientific  and  technical  approaches  most  likely  to  yield 
results  important  to  DOD.  Results  from  prior  years  are 
shown  in  Reference  A  at  the  back  of  this  solicitation. 


1.2  Three  Phase  Program 

This  program  solicitation  is  issued  pursuant  to  the  Small 
Business  Innovation  Development  Act  of  1982,  PL  97-219 


and  PL  99-443.  Phase  I  is  to  determine,  insofar  as  possible, 
the  scientific  or  technical  merit  and  feasibility  of  ideas  submit¬ 
ted  under  the  SBIR  program  and  will  typically  be  one  half¬ 
person  year  effort  over  a  period  not  to  exceed  sbi  months. 
Proposals  should  concentrate  on  that  research  or  researdi 
and  development  which  will  significantly  contribute  to  prov¬ 
ing  the  scientific  and  technical  feasibility  of  the  proposed  ef¬ 
fort,  the  successful  completion  of  which  is  a  prerequisite  for 
further  DOD  support  in  Phase  II.  The  measures  of  Phase  I 
success  include  evaluations  of  the  extent  of  which  Phase  II 
results  have  the  potential  to  yield  a  product  or  process  of  con¬ 
tinuing  importance  to  DOD.  Proposers  are  asked  to  consider 
whether  the  research  and  devdopment  they  are  proposing  to 
DOD  Components  also  has  commerdal  ix>ssibilities,  dther 
for  the  proposed  application  or  as  a  base  for  other  applica¬ 
tions.  If  it  appears  to  have  such  potential,  proposers  are  en¬ 
couraged,  on  an  optional  basis,  to  obtain  a  contingent  com¬ 
mitment  for  private  follow-on  funding  to  pursue  further 
development  of  the  commerdal  potential  after  the  Govan- 
ment  funded  research  and  development  phases. 

Subsequent  Phase  II  awards  will  be  made  to  Hrms  only  on 
the  basis  of  results  from  the  Phase  I  effort,  and  the  sdentiflc 
and  technical  merit  of  the  Phase  II  proposal.  Phase  II  awards 
will  typically  cover  2  to  5  person-years  of  effort  over  a  period 
generally  not  to  exceed  24  months,  subject  to  negotiation. 

Phase  II  is  the  prindpal  research  or  research  and  devdopment 
effort  and  is  expected  to  produce  a  well  defined  deliverable 
produd  or  process.  A  more  comprehensive  proposal  will  be 
required  for  Phase  II. 

Under  Phase  III,  non-federal  capital  is  expected  to  be  used 
by  the  small  business  to  pursue  conunddal  applications  of 
the  research  or  development.  Also,  under  Phase  III,  federal 
agendes  may  award  non  SBIR-funded  follow-on  contracts 
for  products  or  processes  which  meet  the  mission  needs  of 
those  agendes.  This  solidtation  is  designed  in  part,  to  provide 
incentives  for  the  conversion  of  federally-sponsored  researdi 
and  development  iimovation  in  the  private  sector.  The  federal 
research  and  development  can  serve  as  both  a  technical  and 
pre-venture  capital  base  for  ideas  which  may  have  commer- 
dal  potential. 
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This  sofkiuaion  is  for  Phase  /  proposals  only.  Any  pro¬ 
posal  submitted  under  prim  SBIR  solidtations  will  not  be 
considered  under  this  sc^katation;  however,  offerors  who 
woe  not  awarded  a  contract  in  response  to  a  particular  topic 
under  prior  SBIR  solicitations  are  free  to  up^e  or  modify 
and  submit  the  same  or  modified  proposal  if  it  is  responsive 
to  any  of  the  toi^  listed  in  Appendix  D  hereto. 

For  Phase  II,  no  separate  solicitation  will  be  issued  as  only 
those  firms  that  were  awarded  Phase  I  contracts  will  be  con¬ 
sidered  (Section  4.3  and  S.2). 

DOD  is  not  oUigated  to  nutke  any  awards  imder  either 
Phase  1,  II  or  III.  DOD  is  not  reenable  for  any  monies  ex¬ 
pended  by  the  proposer  before  award  of  any  contract. 

1.3  Follow-on  Funding 

In  addition  to  supporting  scientific  and  engineering 
researdi  and  devdopmoit,  another  important  goal  of  the 
program  is  conversion  of  DOD  sui^rted  researdi  or 
research  and  devdopmoit  into  technok^cal  innovation  by 
private  firms.  Therefore,  on  an  optional  basis,  the  DOD  pro¬ 
gram  indudes  an  incentive  for  proposers  to  obtain  a  con¬ 
tingent  commitment  for  private  follow-on  fimding  prior  to 
Phase  II  to  continue  the  iimovation  process  «4iere  it  is  felt 
that  the  research  or  researdi  and  devdopment  also  have  com- 
merdal  potential. 

Proposers  who  fed  that  their  researdi  or  researdi  and 
devdopment  have  the  potential  to  meet  market  needs,  in  ad¬ 
dition  to  meeting  the  DOD  objectives,  are  encouraged  to  ob¬ 
tain  non-federal  follow-on  funding  for  Phase  III  to  pursue 
commercial  devdoixnent.  The  commitment  should  be  ob¬ 
tained  during  the  course  of  Phase  I  performance.  This  com¬ 
mitment  may  be  contingent  on  the  DOD  supported  researdi 
or  development  meeting  some  specific  techniod  objectives  in 
Phase  II  whidi  if  md,  would  justify  non-federal  funding  to 
pursue  further  devdopment  for  commercial  purposes  in 
Phase  III.  Note  that  when  severed  Phase  11  proposals  are 
evaluated  as  being  of  appronmateiy  equal  merit,  proposals 
that  demonstrate  such  a  commitment  for  follow-on  furuiing 
will  recave  extra  consideration  during  the  evaluation  process. 

The  redpient  will  be  permitted  to  obtain  commercial  rights 
to  any  invention  made  in  either  Phase  I  or  Phase  II,  subject  to 
the  patent  polides  as  stated  in  this  solidtation  Section  S.7. 

1.4  Eligibility  and  Limitations 

Eadi  proposer  must  qualify  as  a  small  business  for 
research  or  research  and  devdopment  purposes  as  defined  in 
Section  2.0  and  certify  to  this  on  the  cover  sheet  (Appendix 
A)  of  the  [Moposal.  In  addition,  a  minimum  of  two-thirds  of 
each  Phase  I  SBIR  project  must  be  carried  out  by  the  propos¬ 
ing  firm.  For  Phase  II  a  minimum  of  one-half  of  the  effort 
must  be  performed  by  the  proposing  firm.  For  both  Phase  I 
and  II  the  primary  employment  of  the  prindpal  investigator 
must  be  with  the  small  business  firm  at  the  time  of  award  and 
during  the  conduct  of  the  proposed  effort.  Primary  employ- 
moit  means  that  more  than  one-half  of  the  prindpal  in¬ 


vestigator’s  time  is  spent  with  the  small  business.  Deviations 
from  these  requiremdits  must  be  approved  in  writing  by  the 
contracting  officer. 

For  both  Phase  1  and  Phase  II  the  research  or  research  and 
devdopment  work  must  be  performed  by  the  small  business 
concern  in  the  United  States.  “United  States”  means  the 
several  states,  the  Territories  and  possessions  of  the  United 
States,  the  Commonwealth  of  Puerto  Rico,  the  Com¬ 
monwealth  of  the  Northern  Mariana  Islands,  the  Trust  Ter¬ 
ritory  of  the  Padfic  Islands,  and  the  District  of  Columbia. 

Joint  ventures  and  limited  partnmhips  are  permitted,  pro¬ 
vided  the  entity  created  qualifies  as  a  srnall  business  in  accor¬ 
dance  with  the  Small  Business  Act,  IS  USC  631,  and  the 
definition  included  in  this  solidtation. 

1.5  Conflicts  of  Interest 

Awards  made  to  firms  owned  by  or  employing  current  or 
(X'evious  Federal  Government  employees  could  create  con¬ 
flicts  of  interest  for  those  employees  in  violation  of  18  USC 
and  10  USC  2397.  Such  proposers  should  contact  the  cc^ni- 
zant  Ethics  Counsdlor  of  the  DOD  component  for  furtha 
guidance. 

1.6  Contact  with  DOD 

a.  Ond  Communications.  Oral  communications  with 
DOD  Components  r^arding  this  solidtation  during  the 
niase  I  proposal  prq>aration  periods  are  prohibited  for 
reasons  of  competitive  fairness,  with  the  exceptions  as 
stated  in  Section  1.6, 7.0,  and  Appendix  D  of  this  pro¬ 
gram  solidtation. 

b.  Contacts  for  General  Information  on  This  Solidtation. 
General  information  questions  pertaining  to  proposal 
instructions  contained  in  this  solidtation  should  be 
directed  to: 

Mr.  Bob  Wrenn 
SBIR  Coordinator 
OSD/SADBU 

U.S.  Department  of  Defense 
The  Pentagon  -  Room  2A340 
Washington,  DC  20301-3061 
(202)  697-1481 

Other  non-technical  questions  pertaining  to  a  specific 
DODComponent  should  be  directed  in  accordance  with 
instructions  given  at  the  beginning  of  that  DOD 
Component's  topics  in  Appendix  D  of  this  solidtation. 

c.  Requests  for  Additionai  Copies  of  This  Solidtation. 

Additional  copies  of  this  solidtation  may  be  ordered 
from  the  Defense  Tedmical  Information  Cento*:  Atm: 
DTIC/SBIR,  Building  S,  Cameron  Station,  Alexan¬ 
dria,  Virginia  22304-6145;  (telephone  (800)  368-5211 
(toll  free)/(202)  274-6902  (commerdal  for  Virginia, 
Alaska  and  Hawaii). 
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2.0  DEFINITIONS 


The  following  definitions  triply  for  the  purposes  of  this 
soiidtation: 

2.1  Research  or  Research 
and  Development 

Any  activity  which  is  (A)  a  systematic,  intensive  study 
directed  toward  greater  knowledge  or  understanding  of  the 
subject  studied;  (B)  a  systematic  study  directed  specifically 
toward  applying  new  knowledge  to  meet  a  recognized  need; 
or  (Q  a  systematic  application  of  knowledge  towards  the  pro¬ 
duction  of  useful  materials,  devices,  and  systems  or  methods, 
including  design,  development,  and  improvemoit  of  pro¬ 
totypes  and  new  processes  to  meet  specific  requirements.  In 
DOD’s  R&D  Program  the  definitions  A,  B,  and  C  above  cor¬ 
respond  respectively  as  follows:  (A)  Basic  Research,  (B)  Ex¬ 
ploratory  Development,  and  (Q  Advanced  Development  or 
Engineering  Development. 

2.2  Small  Business 

A  small  business  concern  is  one  that,  at  the  time  of  award  of 
a  Phase  I  or  Phase  II  contract: 

a.  Is  independently  owned  and  operated  and  organized  for 
profit,  is  not  dominant  in  the  ftdd  of  operation  in 
which  it  is  proposing,  and  has  its  prindiNil  place  of 
business  located  in  the  United  States; 

b.  Is  at  least  51  percent  owned,  or  in  the  case  of  a  publicly 
owned  business,  at  least  51  percent  of  its  voting  stock  is 
owned  by  United  States  citizens  or  lawfully  admitted 
permanent  resident  aliens; 

c.  Has,  including  its  affiliates,  a  number  of  employees  not 
exceeding  500,  and  meets  the  other  regulatory  re¬ 
quirements  found  in  13  CFR  Part  121.  Business  con¬ 
cerns,  other  than  investmoit  companies  licensed,  or 
state  development  companies  qualifying  under  the 
Small  Business  Investment  Act  of  1958, 15  U.S.C.  661, 
et  seq.,  are  affiliates  of  one  another  when  dther  direcdy 
or  indirectly  (A)  one  concern  controls  or  has  the  power 
to  control  the  other;  or  (B)  a  third  party  or  parties  con¬ 
trols  or  has  the  power  to  control  both.  Control  can  be 
exercised  through  common  ownership,  common 


management,  and  contractual  relationships.  The  term 
“affiliates”  is  defined  in  greats  detail  in  13  CFR 
121 .3-2(a).  The  term  “number  of  employees”  is  defined 
in  13  CFR  121.3-2(t).  Business  concerns  include,  but  are 
not  limited  to,  any  individual,  parmership,  corporation, 
joint  venture,  association  or  cooperative. 

2.3  Minority  and  Disadvantaged  Small 
Business 

A  small  business  that  is  at  the  time  of  award  of  a  Phase  I  or 
Phase  II  contract: 

a.  At  least  Sl*7o  owned  by  one  or  more  minority  and 
disadvantaged  individuals;  or,  in  the  case  of  any  public¬ 
ly  owned  business,  at  least  51  %  of  the  voting  stock  of 
which  is  owned  by  one  or  more  minority  and  disadvan¬ 
taged  individuals;  and 

b.  Whose  management  and  daily  business  operations  are 
controlled  by  one  or  more  of  such  individuals. 

While  these  individuals  and  small  concerns  will  be  required 
to  compete  for  SBIR  on  the  same  basis  as  all  other  small 
businesses,  attention  will  be  given  to  a  special  outreach  effort 
to  ensure  that  minority  and  disadvantaged  firms  will  have 
notice  of  this  solicitation. 

A  minority  and  disadvantaged  individual  is  defined  as  a 
member  of  any  of  the  following  groups:  Black  Americans; 
Hispanic  Americans;  Native  Americans;  Asian-Pacific 
Americans;  or  Asian-Indian  Americans. 

2.4  Women-Owned  Small  Business 

A  women-owned  small  business  is  one  that  is  at  least  51  per¬ 
cent  owned  by  a  woman  or  women  who  also  control  and 
operate  it.  “Control”  in  this  context  means  exercising  the 
power  to  make  policy  decisions.  “Operate”  in  this  context 
means  being  actively  involved  in  the  day-to-day  management. 

2.5  Subcontract 

A  subcontract  is  any  agreement,  other  than  one  involving  an 
emfrioyer-employee  relationship,  altered  into  by  a  federal 
Government  contract  awardee  calling  for  supplies  or  services 
required  solely  for  the  performance  of  the  original  contract. 
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3.0  PHASE  I  PROPOSAL  PREPARATIONS  INSTRUCTIONS 

AND  REQUIREMENTS 


3.1  Proposal  Requirements 

A  ivoposal  to  any  DOD  Component  under  the  SBIR  pro¬ 
gram  is  to  provide  sufficient  information  to  persuade  the 
DOD  Component  that  the  proposed  work  represents  a  sound 
approach  to  the  investigation  of  an  important  scientific  or 
engineering  problem  and  is  worthy  of  support  under  the 
stated  criteria. 

Those  responding  to  this  solicitation  should  contact  the 
Defense  Technical  Information  Center  (DTIQ  for  scientific 
and  technical  information  assistance  as  described  in  Section 
7.0.  Background  information  available  from  DTIC  on  each 
of  the  topics  listed  in  Appendn  D  can  facilitate  better  inform¬ 
ed  decisions  to  bid  or  not  to  bid  and  may  enhance  the 
technical  quality  of  a  proposal  by  demonstrating  more 
thorough  knowledge  of  related  work  already  completed  or 
underway  by  DOD  Components  and  others. 

A  proposal  should  be  self-contained  and  written  with  care 
and  thoroughness.  Each  proposal  should  be  reviewed  careful¬ 
ly  by  the  offeror  to  ensure  inclusion  of  all  data  essential  for 
evaluation. 

If  a  proposal  is  substantially  the  same  as  the  one  submitted 
in  response  to  this  solicitation  has  been  previously  fimded  or 
is  eithCT  funded  by,  pending  with,  or  about  to  be  submitted  to 
another  federal  agency  or  another  DOD  Component,  or  to 
the  same  DOD  Component  as  a  separate  action,  the  proposer 
must  so  indicate  and  provide  the  informadon  required  by 
Section  3.4.1  and  on  Appendix  A. 

The  quality  of  the  scientific  or  technical  content  of  the  pro¬ 
posal  will  be  the  principal  basis  upon  which  proposals  will  be 
evaluated.  The  proposed  research  or  research  and  develop¬ 
ment  must  be  responsive  to  the  DOD  program  objectives,  but 
can  also  serve  as  the  base  for  technological  iimovation,  new 
commercial  products,  process,  or  services  which  benefit  the 
public. 

3.2  Proprietary  Information 

If  information  is  provided  which  constitutes  a  trade  secret, 
proprietary,  commercial  or  fmancial  information,  cuididen- 
tial  personal  information,  or  data  affecting  the  national 
security,  it  will  be  treated  in  confidence  to  the  extent  permit¬ 
ted  by  law,  provided  it  is  clearly  marked  in  accordance  with 
Section  5.5. 

3.3  Limitations  on  Length  of  Proposal 

This  solicitation  is  designed  to  reduce  the  investment  of 
time  and  cost  to  small  firms  in  preparing  a  formal  proposal. 
Those  who  wish  to  respond  must  submit  a  direct,  concise, 
and  informative  research  or  research  and  development  pro¬ 
posal  of  no  more  than  25  pages,  (no  type  smaller  than  elite  on 
standard  8  1/2"  X  11 "  paper  with  one  (1)  inch  margins,  6 


lines  per  inch)  including  Proposal  Cover  Sheet  (Appendix  A), 
Project  Summary  (Appendix  B).  Cost  Proposal  (Appendix 
C),  and  any  enclosures  or  attachments.  Promotional  and 
non-project-related  discussion  is  discouraged.  Cover  all  items 
lised  below  in  Section  3.4  in  the  order  given.  The  space 
allocated  to  each  will  depend  on  the  problem  chosen  and  the 
principal  investigator’s  approach.  In  the  interest  of  equity,  no 
additional  attachments,  appendices  or  references  beyond  the 
25-page  limitation  will  be  considered  in  proposal  evaluation, 
and  proposals  in  excess  of  the  25-page  limitation  will  not  be 
considered  for  review  or  award. 

The  proposal  must  address  the  research  or  research  and 
development  proposed  on  the  specific  topic  chosen.  It  is  not 
netxssary  to  provide  a  lengthy  discourse  on  the  commercial 
tq>plications  in  the  Phase  I  proposal  except  to  discuss  briefly 
as  described  in  Section  3.4,  items  b  and  h. 


a.  Cover  Sheet.  Photocopy  and  complete  the  form  in  Ap¬ 
pendix  A  as  page  1  of  each  copy  of  each  proposal. 

b.  Project  Summary.  Photocopy  and  complete  the  form 
identified  as  Appendix  B  as  page  2  of  your  proposal.  The 
technical  abstract  should  include  a  brief  description  of  the 
project  objectives,  and  description  of  the  effort.  Anticipated 
benefits  and  cotrunerdal  applications  of  the  proposed 
research  or  research  and  development  should  also  be  sum¬ 
marized  in  the  space  provided.  The  Project  Summary  of  suc¬ 
cessful  proposals  will  be  submitted  for  publication  with 
unlimited  distribution  and,  therefore,  will  not  contain  pro¬ 
prietary  or  classified  information. 

c.  Identification  and  Significance  of  the  Probion  or  Op¬ 
portunity.  Define  the  specific  technical  problem  or  oppor¬ 
tunity  addressed  and  its  importance.  (Begin  on  page  3  of  your 
proposal.) 

d.  Phase  I  Technical  Objectives.  Enumerate  the  specific 
objectives  of  the  Phase  I  work,  including  the  questions  it  will 
try  to  answer  to  determine  the  feasibility  of  the  proposed 
approach. 

e.  Phase  I  Work  Plan.  Provide  an  explicit,  detailed  descrip¬ 
tion  of  the  Phase  I  approach.  The  plan  should  indicate  what 
is  planned,  how  and  where  the  work  will  be  carried  out,  a 
schedule  of  major  events,  and  the  final  product  to  be 
delivered.  Phase  I  effort  should  attempt  to  determine  the 
technical  feasibility  of  the  proposed  concept.  The  methods 
planned  to  achieve  each  objective  or  task  should  be  discussed 
explicitly  and  in  detail.  This  section  should  be  a  substantial 
portion  of  the  total  proposal. 


3.4  Phase  I  Proposal  Format 

All  pages  shall  be  consecutively  numbered. 
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f.  RctaMed  WcHk.  Describe  significant  activities  directly 
related  to  the  proposed  effcMt,  induding  any  conducted  by 
the  principal  investigator,  by  the  proposing  firm,  consultants, 
or  others,  how  it  interfaces  with  the  (Hoposed  project,  and 
any  planned  cocudination  with  outside  sources.  Ihe  fMoposal 
must  persuade  reviewers  oi  the  proposer’s  awareness  of  the 
state-of-the-art  in  the  specific  topic.  Use  of  DTIC  is 
encouraged. 

g.  Rriartoihip  with  Fotnic  Research  or  Research  and 
DeveiopoMiit 

(1)  State  the  anticipated  results  of  the  proposed  approach  if 
the  project  is  successful. 

(2)  Discuss  the  significance  of  the  Phase  I  effort  in  providing 
a  foundation  fw  Phase  II  research  or  research  and 
development  effort. 

h.  Potcadai  Post  AppHcattons.  Briefly  describe: 

(1)  Whether  and  by  what  means  the  proposed  project 
pears  to  have  potential  use  by  the  federal  Government. 

(2)  Whether  and  by  what  means  the  proposed  project 
pears  to  have  potential  commercial  application. 

I.  Key  Personnel.  Identify  key  personnel  who  will  be  in¬ 
volved  in  the  Phase  I  effort  induding  information  on  directly 
related  education  and  experience.  A  concise  resume  of  the 
prindpal  investigator,  induding  a  list  of  relevant  publications 
Of  any),  must  be  induded. 

J.  FacMes/Eqaipnient  Describe  available  instrumenta¬ 
tion  and  physical  facilities  necessary  to  carry  out  the  Phase  I 
effort.  Items  of  equipment  to  be  purchased  (as  detailed  in 
Appendix  Q  shall  be  justified  under  this  Section. 

k.  ConsnhaiitB.  Involvement  of  university  or  other  con¬ 
sultants  in  the  project  may  be  appropriate.  If  such  involve¬ 
ment  is  intended,  it  should  be  described  in  detail,  and  iden¬ 
tified  in  Appendix  C.  A  minimum  of  two-thirds  of  each  SBIR 
project  must  be  carried  out  by  the  proposing  firm,  unless 
otherwise  approved  in  writing  by  the  contracting  offleer. 

l.  Prior,  Cumnt  or  Pcndiiig  Support.  If  a  proposal  sub¬ 
mitted  in  response  to  this  sdidtatkm  is  substantially  the  same 
as  another  proposal  that  has  been  or  is  funded  by,  or  is  pen¬ 
ding  with  another  federal  agency  or  DOD  Component  or  the 
same  DOD  Component,  the  proposer  must  indicate  action  on 
Appendix  A  and  provide  the  fdlowing  informatkm: 

(1)  Name  and  address  of  the  federal  agency(s)  or  DOD  Com¬ 
ponent  to  wdiidi  a  proposal  was  submitted,  or  will  be  sub¬ 
mitted,  or  from  whidi  an  award  is  expected  or  has  been 
received. 


(2)  Date  of  pr(HX>sal  submission  or  date  of  award. 

(3)  Title  of  proposal. 

(4)  Name  and  title  of  principal  investigator  for  each  proposal 
submitted  or  award  received. 

(5)  Title,  number,  and  date  of  solidtationfs)  under  which  the 
proposal  was  submitted  or  will  be  submitted  or  under 
which  award  is  expected  or  has  been  received. 

(6)  If  award  was  received,  state  contract  number. 

(7)  Specify  the  applicable  topics  for  each  pending  SBIR  pro¬ 
posal  submitted  or  award  received. 

Note:  If  Section  3.4. 1  does  not  apply,  please  state  in  the  pro¬ 
posal  "No  prior,  current  or  pending  support  for  a 
similar  proposal.  ’’ 

m.  Cost  Proposal.  Complete  the  cost  proposal  in  the  form 
of  Appendix  C  for  the  Phase  I  effort  only.  Some  items  of  Ap¬ 
pendix  C  may  not  ^ly  to  the  proposed  project.  If  such  is 
the  case,  there  is  no  need  to  provide  information  on  each  and 
every  item.  What  matters  is  that  enough  information  be  pro¬ 
vided  to  allow  the  DOD  Component  to  understand  how  the 
ix-oposer  plans  to  use  the  requested  fimds  if  the  contract  is 
awarded. 

(1)  List  all  key  personnel  by  name  as  well  as  by  number  of 
hours  dedicated  to  the  project  as  direct  labor. 

(2)  Special  tooling  and  test  equipment  and  material  cost  may 
be  included  under  Phases  I  and  11.  The  inclusion  of 
equipment  and  material  will  be  carefully  reviewed  relative 
to  need  and  appropriateness  for  the  work  proposed.  The 
purdiase  of  special  tooling  and  test  equipment  must,  in 
the  opinion  of  the  Contracting  Officer,  be  advantageous 
to  the  Government  and  should  be  related  directly  to  the 
specific  topic.  They  may  include  such  items  as  iimovative 
instrumentation  and/or  automatic  test  equipment.  Title 
to  property  furnished  by  the  Government  or  acquired 
with  Government  funds,  will  be  vested  with  the  DOD 
Component,  unless  it  is  determined  that  transfer  of  title 
to  the  contractor  would  be  more  cost  effective  than 
recovery  of  the  equipment  by  the  DOD  Cbmponoit. 

(3)  Cost  for  travel  funds  must  be  justified  and  related  to  the 
needs  of  the  project. 

(4)  Cost-sharing  is  permitted  for  proposals  under  this 
solicitation;  however,  cost-sharing  is  not  required  nor  will 
it  be  an  evaluation  factor  in  the  consideration  of  a 
proposal. 

3.5  Bindings 

Do  not  use  special  bindings  or  cover.  Staple  the  pages  in 
the  upper  left  hand  comer  of  each  proposal. 


4.0  METHOD  OF  SELECTION  AND  EVALUATION  CRITERIA 


4.1  lnt:.Kluction 

Phase  I  proposals  will  be  evaluated  on  a  competitive  basis 
and  will  be  ccmsidered  to  be  lading  for  six  (6)  months  from 
the  date  of  closing  of  this  solicitation  unless  offeror  states 
otherwise.  If  sdection  has  not  been  made  prior  to  the  pro¬ 
posal’s  expiration  date,  off^erors  will  be  requested  as  to 
whether  or  not  they  want  to  extend  their  ;»oposal  for  an  ad¬ 
ditional  period  of  time.  Proposals  meeting  stated  solicitation 
requirements  will  be  evaluated  by  scientists  or  engineers 
knowledgeable  in  the  toj^  area.  Proposals  will  be  evaluated 
first  <Hi  their  rdevance  to  the  chosen  tO{W.  Those  found  to  be 
relevant  win  then  be  evaluated  using  the  criteria  listed  in  Sec¬ 
tion  4.2.  Final  decisions  wiU  be  made  by  the  DOD  Compo¬ 
nent  based  upon  these  criteria  and  consideradon  of  other  fac¬ 
tors,  induding  possible  duplication  of  other  work,  and  pro¬ 
gram  balance.  A  DOD  Component  may  elect  to  fund  several 
or  none  of  the  proposed  approaches  to  the  same  topic.  In  the 
evaluation  and  handling  of  proposak,  every  effort  wiU  be 
made  to  protect  the  confidentiality  of  the  proposal  and  any 
evaluations.  Thoe  is  no  commitment  by  the  DOD  Com¬ 
ponents  to  make  any  awards  on  any  topic,  to  make  a  specific 
number  of  awards  or  to  be  responsible  for  any  monies  ex¬ 
pended  by  the  proposer  before  award  of  a  contract. 

For  proposals  that  have  been  selected  for  contract  award,  a 
Government  Contracting  Officer  will  draw  up  an  appropriate 
contract  to  be  signed  by  both  parties  before  work  begins.  Any 
negotiations  that  may  be  necessary  will  be  conducted  between 
the  offeror  and  the  Government  contracting  offico-.  It  should 
be  noted  that  only  a  duly  appointed  contracting  officer  has 
the  authority  to  enter  into  a  contract  on  behalf  of  the  U.S. 
Government. 

Phase  II  proposals  will  be  subject  to  a  technical  review  pro¬ 
cess  similar  to  Phase  I.  Final  decisions  will  be  made  by  DOD 
Components  based  upon  the  scientific  and  technical  evalua¬ 
tions  and  other  factors,  including  a  commitment  for  Phase  III 
foDow-on  funding, ,  the  possible  duplication  with  other 
research,  or  research  and  devdofxnent,  program  balance, 
budget  limitations  and  the  potential  of  a  successful  Phase  II 
effort  leading  to  a  product  of  continuing  interest  to  DOD. 

Upon  written  request  and  after  final  award  decisions  have 
been  atuiounced  a  debriefing  may  be  provided  to  unsuc¬ 
cessful  offerors,  on  their  proposals. 

4.2  Evaluation  Criteria  •  Phase  I 

The  DOD  Components  plan  to  sdect  for  award  those  pro¬ 
posals  offering  the  best  value  to  the  Government  with  ap- 
proximatdy  equal  consideration  given  to  each  of  the  follow¬ 
ing  criteria,  except  for  item  a.,  which  will  receive  twice  the 
weight  of  any  other  item: 

a.  Sdentific/technical  quality  of  the  Phase  I  research  or 
research  and  devdopment  proposal  and  its  rdevance  to 


the  topic  description,  with  special  emphasis  on  its  in¬ 
novation  and  originality. 

b.  Qualifications  of  the  principal  investigator,  other  key 
staff,  and  consultants,  if  any,  and  the  adequacy  of 
available  or  obtainable  instrumentation  and  facilities. 

c.  Anticipated  benefits  of  the  research  or  research  and 
development  to  the  total  DOD  research  and  devdop- 
ment  effort. 

d.  Adequacy  of  the  Phase  1  proposed  effort  to  show  pro¬ 
gress  toward  demonstrating  the  feasibility  of  the 
concept. 

Where  technical  evaluations  are  essentially  equal  in  merit, 
cost  to  the  Government  will  be  considered  in  determining  the 
successful  offeror. 

Technical  reviewers  will  base  their  conclusions  only  on  in¬ 
formation  contained  in  the  proposal.  It  cannot  be  assumed 
that  reviewers  are  acquainted  with  the  firm  or  key  individuals 
or  any  referred-to  experiments.  Relevant  supporting  data 
such  as  journal  articles,  literature,  including  government 
publications,  etc.,  should  be  contained  or  referenced  in  the 
proposal. 

4.3  Evaluation  Criteria  •  Phase  II 

A  Phase  II  proposal  can  be  submitted  only  by  a  Phase  I 
awardee.  Phase  II  is  not  initiated  by  a.solicitation  but  must 
contain  a  projea  summary  sheet  in  the  format  of  Appendix  B 
of  this  solicitation.  Instructions  regarding  Phase  11  proposal 
submission  will  be  provided  by  DOD  Components  to  all 
Phase  I  award  winners  at  time  of  contract  award.  Listed 
below  are  some  of  the  principles  upon  which  those  instruc¬ 
tions  can  be  expected  to  be  based. 

A  Phase  II  proposal  can  be  submitted  at  any  time  when 
progress  attained  under  Phase  1  is  deemed  sufficient  to  justify 
the  effort  to  be  proposed  for  Ph^  II.  (See  Section  5.2.)  It 
must  contain  enough  information  on  progress  accomplished 
under  Phase  I  by  the  time  of  Phase  II  proposal  submission  to 
enable  an  evaluation  of  the  project’s  promise  if  continued  in¬ 
to  Phase  11.  The’  Phase  JI  proposal  will  be  reviewed  for 
overall  merit  based  u||oi^he  criferia  below.  Eadi  item  will 
receive  approximately  equal  weight,  except  for  item  a.,  which 
will  receive  twice  the  value  of  any  other  item: 

a.  Scientific/technical  quality  of  the  proposal,  with  special 
emphasis  on  its.  innovation  and  originality. 

b.  Qualifications  of  the  principal  investigator  and  othv 
key  personnd  to  carry  out  the  proposed  work. 

c.  Anticipated  benefits  of  the  research  or  development  to 
the  total  DOD  research  and  development  effort. 

d.  Degree  to  which  the  Phase  I  objectives  were  met  at  the 
time  of  Phase  II  proposal  submission. 

e.  Adequacy  of  the  Phase  II  objectives  to  meet  the  oppor¬ 
tunity  or  solve  the  problem. 
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The  reasoiiiri)haiess  of  the  proposed  costs  of  the  effort  to 
be  perftMined  will  be  examined  to  detennine  those  proposals 
that  offer  the  best  value  to  the  Government.  >Miere  technical 
evahiatkms  are  essentially  equal  in  merit,  cost  to  the  Govern¬ 
ment  will  be  ccmsidered  in  determining  the  successful  offeror. 

In  the  case  of  (xt^xisals  of  aiq>roximatdy  equal  merit,  the 
provision  of  a  follow-on  Phase  III  funding  commitment  for  a 
continued  devdopment  from  non-federal  funding  sources 
will  be  a  special  consideration.  The  foUow-on  funding  com¬ 
mitment  must  provide  that  a  spedfic  amount  of  Phase  Ill 


5.0  CONTRACTUAL 


5.1  Awards  (Phase  I) 

a.  Number  of  Phase  I  Awards.  The  number  of  Phase  I 
awards  will  be  consistent  with  the  agency’s  RDT&E 
budget,  the  number  of  antkapated  awards  for  interim 
Phase  I  modifications,  and  Phase  II  contracts.  No 
Phase  I  contracts  will  be  awarded  until  all  qualified  i»o- 
posals  (recdved  in  acccvdance  with  Section  6.2)  on  a 
specific  tcqiic  have  been  evaluated.  All  proposers  will  be 
notified  of  sekction/non-sdection  status  for  a  Phase  I 
award  no  later  than  July  6,  1989.  The  names  of  those 
firms  selected  for  awards  will  be  announced.  TheDOD 
Components  antkqnte  making  1200  Phase  I  awards 
during  Fiscal  Year  1989. 

b.  Type  of  Fundiag  Agreement.  Winning  proposals  will  be 
funded  under  negotiated  contracts  and  may  include  a 
fee  or  profit.  The  firm  fixed  price  or  cost  plus  fixed  fee 
type  contract  will  be  used  for  all  Phase  1  projects.  Note: 
The  firm  fixed  price  contract  is  the  preferred  type  for 
Phase  I. 

c.  Average  Dollar  Value  of  Awanh.  DOD  Components 
will  make  Phase  I  awards  to  small  businesses  typically 
of  one-half  person-year  effort  over  a  period  generally 
not  to  exceed  six  months,  subject  to  negotiation.  The 
legislative  history  of  PL  97-219  and  PL  99-443  deariy 
enviaoned  a  large  number  of  Phase  I  awards  up  to 
$50,000  eadi,  adjured  for  irfiation. 

5.2  Awards  (Phase  II) 

H  Number  of  Phase  n  Awards.  The  number  of  Phase  II 
awards  will  depend  upon  the  results  of  the  Phase  I  ef¬ 
forts  and  the  availal^ty  of  funds.  The  DOD  Com¬ 
ponents  antkipate  making  450  Phase  II  awards  during 
Fiscal  Year  1989. 

b.  Type  of  FniuHng  Agreement.  Each  Phase  II  proposal 
selected  for  award  will  be  funded  under  a  negotiated 
contract  and  may  indude  a  fee  or  profit.  Phase  II  pro¬ 


funds  will  be  made  availaUe  to  or  by  the  small  business  and 
indicate  the  dates  the  funds  will  be  made  available.  It  must 
also  contain  spedfic  teduikal  objectives  which,  if  adiieved  in 
Phase  II,  will  make  the  commitment  exercisable  by  the  small 
business.  The  terms  cannot  be  contingent  upon  the  obtaining 
of  a  patent  due  to  the  length  of  time  this  itfocess  requires.  The 
funding  conunitment  shall  be  submitted  with  the  Phase  II 
jMoposal. 

Phase  II  proposal  evaluation  may  indude  on-site  evalua¬ 
tions  of  the  Phase  I  effort  by  Government  personnd. 


CONSIDERATIONS 


posers  who  wish  to  maintain  project  continuity  must 
submit  proposals  no  later  than  30  days  prior  to  the  ex¬ 
piration  date  of  the  Phase  I  contract  and  must  identify 
in  their  proposal  the  work  to  be  performed  for  the  first 
four  months  of  the  Phase  II  work  and  the  costs 
associated  therewith.  These  Phase  II  proposers  may  be 
issued  a  modification  to  the  Phase  I  contract,  at  the 
discretion  of  the  Governmoit,  covering  an  interim 
period  ncM  to  exceed  four  months  for  preliniinary  Phase 
II  work  while  the  total  Phase  II  proposal  is  being 
evaluated  and  a  contract  is  negotiated.  This  modifica¬ 
tion  would  normally  become  effective  at  the  ctunpletion 
of  Phase  I  or  as  soon  thaeafteer  as  possible.  Funding, 
scope  of  work,  and  length  of  performance  for  this  in¬ 
terim  period  will  be  subject  to  n^otiations.  Issuance  of 
a  contraa  modification  for  the  interim  period  does  not 
conunit  the  Government  to  award  a  Phase  II  contract. 

c.  Avenge  Dollar  Value  of  Awards.  Phase  II  awards  wiU 
be  made  to  small  businesses  based  on  results  of  the 
Phase  1  efforts  and  the  scientific  and  technical  merit  of 
the  Phase  II  proposal.  Average  Phase  II  awards  will 
typically  cover  2  to  5  person-years  of  effort  over  a 
period  generally  not  to  exceed  24  months,  subject  to 
negotiation.  The  legislative  history  of  PL  97-219  and 
PL  99443  clearly  envisioned  that  the  Phase  II  awards 
would  be  up  to  $500,000  each,  adjusted  for  irtflation. 

5.3  Reports 

Six  copes  of  a  final  report  on  the  Phase  I  project  must  be 
submitted  to  the  DOD  Component  in  accordance  with  the 
negotiated  delivery  schedule.  This  will  normally  be  within 
thirty  days  after  completion  of  the  Phase  1  technical  efimt. 
The  final  report  shall  irulude  a  completed  DD  Form  1473, 
"Report  Documentation  Page"  as  the  first  page  identifying 
the  purpose  of  the  work,  a  brief  description  of  the  work  car¬ 
ried  out,  the  findings  or  results,  and  potential  applications  of 
the  effort.  The  summary  may  be  published  1^  DOD  and 


therefore  must  not  contain  proprietary  or  classified  informa- 
tkMi.  The  balance  of  the  report  should  indicate  in  detail  the 
project  objectives,  work  carried  out,  results  obtained,  and 
estimates  of  technical  feasibility. 

To  avoid  duplication  of  effort,  language  used  to  report 
Phase  I  progress  in  a  Phase  II  proposal,  if  submitted,  may  be 
used  veibatim  in  the  final  report  with  dianges  only  to  accom¬ 
modate  results  obtained  after  Phase  II  proposal  submission, 
and  modifications  required  to  integrate  the  final  report  into  a 
self-contained,  comprehensive  and  logically  structured 
document. 

5.4  Payment  Schedule 

The  specific  payment  schedule  (including  payment 
amounts)  for  each  contract  will  be  incorporated  into  the  con¬ 
tract  upon  n^otiations  between  the  OOD  and  the  successful 
Phase  I  offeror.  Based  on  negotiations,  successful  offerors 
may  be  paid  under  applicable  authorized  progress  payment 
procedures  or  in  accordance  with  a  negotiated  price  and  pay¬ 
ment  schedule.  Phase  I  contracts  are  primarily  fixed  price  in 
nature  under  which  monthly  progress  payments  may  be  made 
up  to  80  percent  of  the  billing  including  an  allowance  for  pro¬ 
fit.  Final  payment  will  follow  completion  of  contract  perfor¬ 
mance  and  acceptance  of  all  work  required  under  the  con¬ 
tract.  Other  types  of  financial  assistance  may  be  available 
under  the  contract. 

5.5  Markings  of  Proprietary  or  Ciassified 
Proposai  information 

The  proposal  submitted  in  response  to  this  solicitation  may 
contain  technical  and  other  data,  which  the  proposer  does  not 
want  disclosed  to  the  public  or  used  by  the  Government  for 
any  purpose  other  than  proposal  evaluation. 

Information  contained  in  unsuccessful  proposals  will  re¬ 
main  the  property  of  the  proposer.  The  Government  may, 
however,  retain  copies  of  all  proposals.  Public  release  of  in¬ 
formation  in  any  proposal  submitted  will  be  subject  to  ex¬ 
isting  statutory  and  regulatory  requirements. 

If  proprietary  information  is  provided  by  a  proposer  in  a 
proposal  which  constitutes  a  trade  secret,  proprietary  com¬ 
mercial  or  financial  information,  confidential  personal  infor¬ 
mation  of  data  affecting  the  national  security,  it  will  be 
treated  in  confidence,  to  the  extent  permitted  by  law,  provid¬ 
ed  this  information  is  clearly  marked  by  the  proposer  with  the 
term  “confidential  proprietary  information"  and  provided 
that  the  following  legend  appears  on  the  title  page  of  the 
proposal: 

“For  any  purpose  other  than  to  evaluate  the  pro¬ 
posal,  this  data  except  Anxndix  A  and  B  shall  not 
be  disclosed  outside  the  Government  and  shall  not  be 
duplicated,  used,  or  disclosed  in  whole  or  in  part, 
provided  that  if  a  contract  is  awarded  to  the  proposer 
as  a  result  of  or  in  connection  with  the  submission  of 
this  data,  the  Government  shall  have  the  right  to 
duplicate,  use,  or  disclose  the  data  to  the  extent  pro¬ 


vided  in  the  contract.  This  restriction  does  not  limit 
the  Government’s  right  to  use  information  contained 
in  the  data  if  it  is  obtained  from  another  source 
without  restriction.  The  data  subjea  to  this  restriction 
is  contained  in  page(s) _ of  this  proposal.’’ 

Any  other  legend  may  be  unacceptable  to  the  Government 
and  may  constitute  grounds  for  removing  the  proposal  from 
further  consideration  and  without  assuming  any  liability  for 
inadvertent  disdosure.  The  Government  will  limit  dissonina- 
tion  of  properly  marked  information  to  within  offidal 
chatmels. 

In  addition,  each  page  of  the  proposal  containing  pro¬ 
prietary  data  which  the  proposer  wishes  to  restrict  must  be 
marked  with  the  following  legend: 

“Use  or  disclosure  of  the  proposal  data  on  lines 
specifically  identified  by  asterisk  (*)  are  subject  to  the 
restriction  on  the  cover  page  of  this  proposal.’’ 

The  Government  assumes  no  liability  for  disclosure  or  use 
of  unmarked  data  and  may  use  or  disclose  such  data  for  any 
purpose. 

In  the  event  properly  marked  data  contained  in  a  proposal 
in  response  to  this  solicitation  is  requested  pursuant  to  the 
Freedom  of  Information  Act,  5  USC  552,  the  proposer  will 
be  advised  of  such  request  and  prior  to  such  release  of  infor¬ 
mation  will  be  requested  to  expeditiously  submit  to  the  DOD 
Component  a  detailed  listing  of  all  information  in  the  pro¬ 
posal  which  the  proposer  bdieves  to  be  exempt  from 
disclosure  under  the  Act.  Sudi  action  and  cooperation  on  the 
part  of  the  proposer  will  ensure  that  any  information  rdeased 
by  the  DOD  Component  pursuant  to  the  Aa  is  properly 
determined. 

Those  proposers  that  have  a  classified  facility  clearance 
may  submit  classified  material  with  their  proposal.  Any 
classified  material  shall  be  marked  and  handled  in  accordance 
with  applicable  regulations.  Arbitrary  and  unwarranted  use 
of  this  restriction  is  discouraged.  Offerors  must  follow  the  In¬ 
dustrial  Security  Manual  for  Safeguarding  Classified  Intor- 
mation  (DOD  5220.22M)  {n-ocedures  for  marking  and  han  L- 
ing  classified  material. 

5.6  Copyrights 

To  the  extent  permitted  by  statute,  the  awardee  may 
copyright  (consistent  with  appropriate  national  security  con¬ 
siderations,  if  any)  material  developed  with  DOD  support. 
DOD  receives  a  royalty-free  license  for  the  Federal  Govern¬ 
ment  and  requires  that  each  publication  contain  an  ap¬ 
propriate  acknowledgement  and  disclaimer  statement. 

5.7  Patents 

Small  business  firms  normally  may  retain  the  principal 
worldwide  patent  rights  to  any  invention  developed  with 
Govenunent  support.  The  Goverrunent  receives  a  royalty-free 
license  for  its  use,  reserves  the  right  to  require  the  patent 
holder  to  license  others  in  certain  limited  circumstances,  and 
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requires  that  anyime  exdusivdy  hoensed  to  sdl  the  invention 
in  the  United  States  must  normally  manufacture  h 
domestically.  To  the  extent  authorized  by  35  USC  205,  the 
Government  will  not  nudce  public  any  information  disdosing 
a  Government-supported  invention  for  a  reasonable  time 
period  to  allow  the  awardee  to  pursue  a  patent. 


5.8  Technical  Data  Rights 

Ri^ts  in  technical  data,  including  software,  developed 
under  the  terms  of  any  contract  resulting  from  proposals  sub¬ 
mitted  in  response  to..this  solicitation  shall  remain  with  the 
oontnKtor,  except  that  the  Govemmoit  shall  have  the  limited 
right  to  use  such  data  for  Government  purposes  and  shall  nr^ 
release  such  data  outside  the  Govemmoit  without  permission 
of  the  contractor  for  a  period  of  two  years  from  completion 
of  the  project  from  which  the  data  was  generated  unless  the 
data  has  already  been  released  to  the  general  public. 
Howevo,  effective  at  the  conclusion  of  the  two-year  period, 
the  Government  shall  retain  a  royalty-free  license  for  Govern¬ 
ment  use  of  any  technical  data  delivered  under  an  SBIR  con¬ 
tract  whether  patented  or  not. 


5.9  Cost  Sharing 

Cost-sharing  is  permitted  for  proposals  under  this  solicita¬ 
tion;  however,  cost-sharing  is  not  required  nor  will  it  be  an 
evaluation  factor  in  the  consideration  of  a  proposal. 


5.10  Joint  Venturas  or  Limited  Partnerships 

Joint  ventures  and  limited  parmerships  are  digible  provid¬ 
ed  the  entity  created  quaUfies  as  a  small  business  as  defined  in 
Paragraph  2.2  of  this  solicitation. 


5.11  Researoh  and  Analytloal  Work 

a.  For  Phase  1  a  minimum  of  two-thirds  of  the  research 
and/or  analytical  effort  must  be  performed  by  the  pro¬ 
posing  firm  unless  otherwise  approved  in  writing  by  the 
contracting  officer. 

b.  For  Phase  II  a  minimum  of  one-half  of  the  research 
and/or  analytical  effort  must  be  performed  by  the  pro¬ 
posing  firm. 


5.12  Contraotor  Commitments 

Upon  award  of  a  contract,  the  contractor  will  be  required 
to  make  certain  legal  commitments  through  acceptance  of 
Government  contract  dauses  in  the  Phase  I  contract.  The 
outline  that  follows  is  illustrative  of  the  types  of  provisions  re¬ 
quired  by  the  Federal  Acquisition  Reguli^ns  that  will  be  in- 
duded  in  the  Phase  I  contract.  This  is  not  a  complete  Ust  of 
provisions  to  be  induded  in  Phase  I  contracts,  nor  does  it 


contain  spedfic  wording  of  these  clauses.  Copies  of  complete 
general  provisions  will  be  made  available  prior  to  award. 

a.  Standards  of  Work.  Work  performed  under  the  contract 
must  conform  to  high  professional  standards. 

b.  Inspection.  Work  performed  under  the  contract  is  sub¬ 
ject  to  Government  inspection  and  evaluation  at  all 
reastmable  times. 

c.  Examination  of  Records.  The  Comptroller  General  (or  a 
fully  authorized  representative)  shall  have  the  right  to  ex¬ 
amine  any  directly  pertinent  records  of  the  contractor  involv¬ 
ing  transactions  rdated  to  this  contract. 

d.  Defanh.  The  Govemmoit  may  terminate  the  contract  if 
the  contractor  fails  to  perform  the  work  contracted. 

e.  Termination  for  Convenience.  The  contract  may  be  ter¬ 
minated  at  any  time  by  the  Government  if  it  deems  termina¬ 
tion  to  be  in  its  best  interest,  in  iriiich  case  the  contractor  will 
be  compensated  for  work  performed  and  for  reasonable  ter¬ 
mination  costs. 

f.  Dispntes.  Any  dispute  concerning  the  contract  vriiidi 
cannot  be  resolved  by  agreement  shall  be  dedded  by  the  con¬ 
tracting  officer  with  right  of  appeal. 

g.  Contract  Work  Honrs.  The  contractor  may  not  require 
an  onployee  to  work  more  than  eight  hours  a  day  or  forty 
hours  a  week  unless  the  employee  is  compensated  accordingly 
(that  is,  reedves  overtime  pay). 

h.  Equal  Opportunity.  The  contractor  will  not  discriminate 
against  any  employee  or  ^plicant  for  employment  because 
of  race,  color,  religion,  sex,  or  national  origin. 

i.  Affirmative  Action  for  Veterans.  The  contractor  will  not 
discriminate  against  any  emi^oyee  or  applicant  for  emidoy- 
ment  because  he  or  she  is  a  disabled  veteran  or  veteran  of  the 
Vietnam  era. 

J.  Affirmative  Action  for  Handicapped.  The  contractor 
will  not  discriminate  against  any  employee  or  ^jplicant  for 
employment  because  he  or  she  is  physically  or  moitally  han¬ 
dicapped. 

k.  Officials  Not  to  Benefit.  No  member  of  or  ddegate  to 
Congress  shall  benefit  from  the  contract. 

l.  Covenant  Against  Contingent  Fees.  No  person  or  agency 
has  been  employed  to  solidt  or  secure  the  contract  upon  an 
understanding  for  compensation  except  bonafide  employees 
or  commerdal  agendes  nuuntained  by  the  contraaor  for  the 
purpose  of  securing  business. 

m.  Gratnities.  The  contract  may  be  termin^ed  by  the 
Government  if  any  gratuities  have  been  offered  to  any 
representative  of  the  Government  to  secure  the  contract. 

n.  Patent  Inftingemcnt.  The  contractor  shall  rqx>rt  each 
notice  or  daim  of  patent  infringement  based  on  the  perfor¬ 
mance  of  the  contract. 

o.  MUtary  SeenrUy  Reqntacmcnts.  The  contractor  shall 
safeguard  any  dassified  information  assodated  with  the  con¬ 
tracted  work  inaccordance  with  tqrplicable  regulations. 
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S.13  Additional  Information 

a.  GoMiai.  This  Progtain  Solkatation  is  intended  for  infor¬ 
mation  purposes  and  reflects  current  planning.  If  thoe  is  any 
inomsistency  between  the  information  contained  heron  and 
the  tenns  of  any  resulting  SBIR  contract,  the  toms  of  the 
oontraa  are  controlling. 

b.  Sanl  BusincsB  Data.  Before  award  of  an  SBIR  con¬ 
tract,  the  Government  may  request  the  proposer  to  submit 
certain  organizational,  management,  persomiel  and  fmandal 
infcnmation  to  conflrm  responsit^ty  of  the  inoposer. 

c.  Proposal  Preparation  Costs.  The  Government  is  not 
responsiUe  for  any  monies  expended  by  the  proposer  before 
awud  of  any  contract. 

d.  Government  Obligations.  This  Program  Solicitation  is 
not  an  ofl'er  by  the  Government  and  does  not  obligate  the 
Government  to  make  any  specific  number  of  awards.  Also, 


awards  under  this  program  are  contingent  upon  the  availabili¬ 
ty  of  funds. 

e.  Unsolicited  Proposals.  The  SBIR  program  is  not  a 
substitute  for  existing  unsolicited  proposal  mechansims.  Un¬ 
solicited  proposals  will  not  be  accepted  under  the  SBIR  pro¬ 
gram  in  either  Phase  I  or  Phase  II. 

f.  Dnpbcalion  of  Work.  If  an  award  is  made  pursuant  to  a 
proposal  submitted  under  this  Program  Solicitation,  the  con¬ 
tractor  will  be  required  to  certify  that  he  or  she  has  not 
fnevioudy  been,  nor  is  currently  being,  paid  for  essentially 
equivalent  work  by  an  agency  of  the  Federal  Government. 

g.  ClaartBed  Proposals.  If  dassiHed  work  is  proposed  or 
classified  information  is  involved,  the  offeror  to  the  solicita- 
tkm  must  have,  or  obtain,  security  clearance  in  accordance 
with  the  Industrial  Security  Manual  for  Saf^uarding 
Qassified  Information  (DOD  5220.22M). 


6.0  SUBMISSION  OF  PROPOSALS 


Five  (S)  copies  of  each  proposal  or  modification  will  be 
submitted,  in  a  single  package,  as  described  bdow. 

6.1  Address 

Proposals  (S  copies)  and  modifications  thereof  must  be  ad¬ 
dressed  to  that  DOD  Component  address  which  is  identified 
for  the  specific  topic  in  that  Component’s  section  of  Appen¬ 
dix  D  to  this  solidtation. 

One  copy  must  be  an  original  signed  by  the  principal  in¬ 
vestigator  and  an  official  empowoed  to  commit  the  pro¬ 
poser.  Other  copies  may  be  photocopied. 

The  name  and  address  of  the  offeror,  the  solicitation 
number  and  the  topic  number  for  the  proposal  must  be  clear¬ 
ly  marked  on  the  face  of  the  envelope  or  wrapper. 

Mailed  or  handcarried  proposals  must  be  d^ered  to  the 
address  indicated  for  eadi  totw.  Secure  packaging  is  man¬ 
datory.  The  DOD  Component  caimot  be  responsible  for  the 
processing  of  proposals  damaged  in  transit. 

All  copies  of  a  proposal  should  be  sent  in  the  same 
package.  Do  not  send  separate  “information”  co{nes  or 
several  packages  containing  parts  of  the  single  proposal. 

6.2  Deadline  for  Proposals 

Deadline  for  receipt  (3  copies)  at  the  DOD  Component  is 
2dX)  p.m.  local  time,  January  6, 1989.  Any  proposal  received 
at  the  office  designated  in  the  solicitation  after  the  exact  time 
specified  for  receipt  will  not  be  considered  unless  it  is  received 
before  an  award  is  made,  and:  (a)  it  was  sent  by  registered  or 
certified  mail  not  later  than  December  31,  1988  or  (b)  it  was 
sent  by  mail  and  it  is  determined  by  the  Government  that  the 


late  recdpt  was  due  solely  to  mishandling  by  the  Government 
after  receipt  at  the  Government  installation. 

Note:  There  are  no  other  provisions  for  late  receipt  of  pro¬ 
posals  under  this  solicitation. 

The  only  accq)table  evidence  to  establish  (a)  the  date  of 
mailing  of  a  late  received  pnqxjsal  sent  either  by  n^istered 
mail  or  certified  mail  is  the  U.S.  Postal  Service  postmark  on 
the  wrapper  or  on  the  original  receipt  from  the  U.S.  Postal 
Service.  If  neither  postmark  shows  a  I^ble  date,  the  pro¬ 
posal  shall  be  deemed  to  have  been  mailed  late.  The  term 
“postmark”  means  a  printed,  stamped,  or  otherwise  placed 
imix^ession  (exclusive  of  a  postage  meter  machine  impression) 
that  is  readily  identifiaUe  without  further  action  as  having 
been  supplied  and  affixed  on  the  date  of  mailing  by 
employees  of  the  U.S.  Postal  Service.  Therefore,  offerors 
should  request  the  postal  derk  to  place  a  hand  cancdlation 
bull’s-eye  “postmark”  on  both  the  receipt  and  the  envelope 
or  mapper,  (b)  the  time  of  receipt  at  the  Government  installa¬ 
tion  is  the  time-date  stamp  of  such  installation  on  the  pro¬ 
posal  wrapper  or  other  documentary  evidence  of  receipt 
maintained  by  the  installation. 

Proposals  may  be  withdrawn  by  written  notice  or  a 
td^ram  received  at  any  time  prior  to  award.  Proposals  may 
also  be  withdrawn  in  person  by  an  offeror  or  his  authorized 
representative,  provided  his  idoitity  is  made  known  and  he 
signs  a  receipt  for  the  proposal  to  award.  (NOTE:  the  term 
“tel^ram”  indudes  mailgrams.) 

Any  modification  or  withdrawal  of  a  proposal  is  subject  to 
the  same  conditions  outlined  above.  Any  modification  may 
not  make  the  proposal  longer  than  25  pages.  Notwithstanding 
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the  above,  a  late  modification  of  an  otherwise  suooessfid  pro¬ 
pose  whidi  makes  its  tenns  more  favoraUe  to  the  Oovem- 
ment  wiU  be  considered  at  any  time  it  is  received  and  may  be 
aocq^ted. 

6.3  Notifications  of  Proposal  Receipt 

Proposm  dearing  notificatkm  of  receipt  of  their  |»o- 
posal  must  cmnplete  and  include  a  self-addressed  and 
stamped  envdope  and  a  copy  of  the  notification  form 
(Reference  B)  in  the  back  of  this  brodiure.  If  multiirie  pro¬ 
posals  are  submitted,  a  separate  form  and  envelope  is  re¬ 
quired  for  each.  Notification  of  recdpt  of  a  proposal  by  the 
^vernment  does  not  by  itself  constitute  a  determination 
that  the  proposal  was  received  on  time  or  not.  The  deter¬ 
mination  of  timeliness  is  soldy  governed  by  the  criteria  set 
f(Hth  in  Section  6.2. 

6.4  Information  on  Proposal  Status 

Evaluation  of  proposals  and  award  of  contracts  will  be 


expedited,  but  no  information  on  proposal  status  will  be 
available  until  the  final  selection  is  made.  However,  contrac¬ 
ting  officers  may  contact  any  and  all  qualified  proposers 
prior  to  contract  award. 

6.5  Debriefing  of  Unsuccessful  Offerors 

Upon  written  request  and  after  final  award  decisions  have 
been  announced  a  debriefing  may  be  provided  to  unsuc¬ 
cessful  offerors,  for  their  proposals. 

6.6  Correspondence  Relating  to  Proposals 

All  correspondence  rdating  to  proposals  should  cite  the 
SBIR  solicitation  number,  specific  topic  number  and  be  ad¬ 
dressed  to  the  DOD  Component  whose  address  is  associated 
with  each  topic  numbo-. 


7.0  SCIENTIFIC  AND  TECHNICAL  INFORMATION  ASSISTANCE 


7.1  DOD  Technical  Information  Services 
Available 

Recognizing  that  small  business  may  not  have  strong 
technical  information  service  support,  the  Defense 
Tedmical  Informaticm  Center  (DTIQ  is  prepared  to  give 
special  attention  to  the  needs  of  DOD  SBIR  Program  par¬ 
ticipants. 

DTIC  is  the  central  source  of  scientific  and  tedmical  in¬ 
formation  resulting  from  and  describing  R&D  projects  that 
are  funded  by  DOD.  DTIC  seardies  this  information  for 
registered  requesters.  Reasonable  quantities  of  paper  or 
microfiche  copies  of  requested  documents  are  available  for 
SBIR  Program  proposal  preparation. 

DTIC  will  also  provide  referrals  to  DOD-sponsored  In¬ 
formation  Analysis  Centers  (lACs)  where  spedalists  in  mis¬ 
sion  areas  assigned  to  these  lACs  perform  informatioiud 
and  consultative  services. 

Many  of  the  nnall  business  requestors  who  responded  to 
previous  DOD  SBIR  Program  solidtations  believe  that  the 
sdoitific  and  technical  information  which  DTIC  provided 
enabled  than  to  make  betta  informed  bid/no  bid  decisions 
and  prepare  tedmicaUy  stronga  proposals.  People  respon¬ 
ding  to  this  solicitation  are  encouraged  to  contact  DTIC  for 
bibliographies  of  technica]  reports  that  have  resulted  from 
prior  DOD-funded  R&D,  for  copies  of  the  technical  reports 
whidi  are  cited  in  these  bibliographies,  and  for  information 
about  DOD-sponsored  work  currently  in  progress  in  their 
proposal  topic  areas. 


DTIC  assistance  will  include  refaences  to  otha  sources 
of  sdentific  and  technical  information  needed  to  prepare 
SBIR  Program  proposals  to  DOD.  Call  or  visit  DTIC  at  the 
following  location  which  is  most  convenient  to  you. 

All  written  communications  with  DTIC  must  be  made  to 
the  Cameron  Station,  Alexandria,  VA,  address. 

Defense  Technical  Information  Centa 
ATTN:  DTIC-SBIR 
Building  S,  Camaon  Station 
Alexandria,  VA  22304-6145 
(800)  368-5211  (ToU  Free) 

(202)  274-6902  (Commadal  for  Virginia,  Alaska  and 
Hawaii) 

DnC  Boston  On-Line  Service  Facility 
DTIC-BOS 

Building  1103,  Hanscom  AFB 
Bedford,  MA  01731-5000 
(617)  377-2413 

DTIC  Albuquaque  Regional  Office 
AFWL/SUL  Bldg.  419 
Kirtland  AFB.  NM  87117-6008 
(505)  846-6797 

DTIC  Los  Angeles  On-Line  Service  Facility 
Defense  Contract  Administration  Services  Region 
222  N.  Sepulveda  Blvd. 

El  Segundo,  CA  90245-4320 
(213)  355-4170 


Use  Reference  C  at  the  back  of  this  solicttadon  to  request 
badcground  bibliographies  and  descriptions  of  w^k  in  pro¬ 
gress  related  to  those  topic  areas  vdii^  you  plan  to  pursue 
under  this  solicitation.  EHIC  will  return  the  material  you  re¬ 
quest,  aimotated  with  a  temporary  User  Code.  This  User 
Code  is  to  be  used  by  you  when  requesting  additional  infor¬ 
mation  or  when  ordering  documents  dted  in  a  bibliognqjhy 
until  the  scdidtadon  dosing  date. 

Because  solicitation  reqxmse  time  is  limited,  submit  your 
requests  for  DTIC’s  information  services  as  soon  as  possi¬ 
ble.  Requests  recdved  after  mid-December  are  frequently 
subject  to  mailing  ddays. 

7.2  Other  Technical  Information 
Asalstance  Sourcea 

Other  sources  provide  tedmology  search  and/or  docu- 
mat  services  and  can  be  contacted  directly  for  service  and 
cost  information.  These  indude: 

Aerospace  Research  Applications  Center 
P.O.  Box  647 
Indianapolis,  IN  46223 
(317)264-4644 

Central  Industrial  Applications  Center 
Southeastern  Oklahoma  State  University 
Durant,  OK  74701 
(405)924-6822 

Information  Strategists 
814  Elm  Street 
Mandiester,  NH  03101 
(603)  624-8206 

NASA/Florida  State  Technology  Applications  Center 
State  University  System  of  Florida,  ^ogress  Center 
1  Progress  Blvd.  Box  24 
Alachua,  FL  32613 
(904)  462-3913 

NASA  Industrial  Applications  Center 
823  William  Pitt  Union 
University  of  Pittsburgh 
Pittsburgh,  PA  1S260 
(412)  648-7000 

NASA/UK  Technology 
University  of  Kentucky 
109  Kinkead  HaU 
Lexington,  KY  40506 
(606)  257-6322 


NERAC,  Inc. 

1  Technology  Drive 
Tolland,  CT  06084 
pOi)  872-7000 

National  Technical  Information  Service 
5285  Port  Royal  Road 
Springfidd,  VA  22161 
(703)487-4600 

North  Carolina  Sdence  and  Tedmology  Researdi  Center 
Post  Office  Box  12235 

Researdi  Triangle  Park,  North  Cardina  27709 
(919)  5490671 

Western  Research  Applications  Center  (WESRAQ 

University  of  Southern  California 

3716  S.  Hope  Street  mO 

Los  Angdes,  California  90007 

(213)  743-6132 

7.3  Counseling  Assistance  Available 

Small  business  firms  interested  in  partidpating  in  the 
SBIR  Program  may  seek  general  administrative  guidance 
from  small  and  disadvantaged  business  utilization  specialists 
located  in  various  Defense  Contract  Administration  Services 
(DCAS)  activities  throughout  the  continental  United  States. 
These  specialists  are  available  to  discuss  general  ad¬ 
ministrative  requirements  to  facilitate  the  submission  of 
proposals  and  ease  the  entry  of  the  small  high  technology 
bu^ess  into  the  Department  of  Defense  marketplace.  The 
small  and  disadvantaged  business  utilization  specialists  are 
expressly  prohibited  from  taking  any  action  which  would 
give  an  offeror  an  unfair  advantage  over  others,  sudi  as 
discussing  or  explaining  the  technical  requirements  of  the 
soiidtation,  writing  or  discussing  technical  or  cost  pro¬ 
posals,  estimating  cost  or  any  other  actions  which  are  the  of¬ 
ferors  responsibility  as  outlined  in  this  soiidtation.  (See 
Reference  D  at  the  end  of  this  soiidtation  for  a  complete 
listing,  with  tdephone  numbers,  of  Small  and  Disadvantag¬ 
ed  Business  Utilization  Spedalists  assigned  to  DCAS 
Activities.) 


8.0  TECHNICAL  TOPICS 


Topics  for  each  DOD  Component  are  listed  and 
numtmed  separatdy.  Topics,  topic  descriptions,  and  ad¬ 
dresses  of  organizations  to  which  proposals  are  to  be  sub¬ 


mitted  are  provided  in  Appendix  D.  Also  induded  in 
Appendix  D  are  instructions  for  contacting  each  DOD 
Component. 
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U.S.  DEPARTMENT  OF  DEFENSE 


APPENDIX  A 
DOD  No.  89.1 


SMALL  BUSINESS  INNOVATION  RESEARCH  (SBIR)  PROGRAM 

PHASE  1— FY  1989 
PROPOSAL  COVER  SHEET 


Topic  Number _  DArmy  DNavy  □  Air  Force  □  DARPA 

□  SDIO 


□  DNA 


Proposal  Title: 


Submitted  By: 


Submitted  To: 


Firm - 

Address _ 

City _ State _ Zip  Code _ 

(Activity  identified  with  the  topic) _ 


Address - 

City _ State _ Zip  Code _ 

Small  Business  Certification: 

The  above  firm  certifies  it  is  a  smail  business  firm  arxt  meets  the  definition  stated  in  the  Small  Business  Act  15  U.S.C. 
631  and  in  the  Definition  Section  of  the  Program  Solicitation. 

The  above  firm  certifies  that  it  qualifies  as  a  minority  or  disadvantaged  small  business  as 
defined  in  the  Definition  Section  of  the  Program  Announcement.  Yes - No - 

The  above  firm 'certifies  that  it  qualifies  as  a  woman-owned  small  business  fimi :  Yes _ No _ 

This  proposal  has  been  submitted  to  other  US  Government  agencyfsgencies:  or  DOD  components,  or  the  same 
DOD  component.  If  SBIR  proposal,  list  Topic  Number. 

Yea -  ;  Nameltl _ 

No  - 

Disclosure  pemnission  statement  as  follows: 

All  data  on  Appendix  A  is  releasable  information.  All  data  on  Appendix  B,  for  an  awarded  contract,  is  also  releasable. 

Will  you  permit  the  Government  to  disclose  the  Information  on  Appendix  B,  if  your  proposal  does  not  result  in  an  award, 
to  any  parly  that  may  be  interested  In  contacting  you  tor  further  information  or  possible  investment?  Yes _ No _ 

Number  of  employees  including  all  affiliates  (average  for  preceding  12  months): _ 


Proposed  Cost  (Phase  1): 

Project  Manager/Principa)  Investigator 

Naitm 

Proposed  Duration: _ months  (not  to  exceed  six  months). 

Corporate  Official  (Business) 

Mama 

THta 

THte 

Signatiim 

riatA 

DatA 

Telephone 

Telephone 

For  any  purpose  other  than  to  evaluate  the  proposal,  this  data  except  Appendix  A  and  B  shall  not  be  disclosed  out¬ 
side  the  Government  and  shall  not  be  duplicated,  used,  or  disclosed  in  whole  or  in  part,  providad  that  if  a  contract  is 
awarded  to  this  proposer  as  a  result  of  or  In  connection  with  the  submission  of  this  data,  the  Government  shall  have 
the  right  to  duplicate,  use,  or  disclose  the  data  to  the  extent  provided  In  the  funding  agreement.  This  restriction  does 
not  limit  the  Government's  right  to  use  Information  contained  In  the  data  if  It  Is  obtained  from  another  source  without 

restriction.  The  data  subject  to  this  restriction  Is  contained  In  page(s) _ of  this  proposal.  Failure  to  fill  in  all 

appropriate  spaces  may  cause  your  proposal  to  be  disqualified. 

Nothing  on  this  page  is  classified  or  proprietary  information/data 
Proposal  page  No.  1 


APPENDIX  B 
DOD  No.  89.1 

U.S.  DEPARTMENT  OF  DEFENSE 

SMALL  BUSINESS  INNOVATION  RESEARCH  (SBIR)  PROGRAM 

PHASE  1— FY  1989 
PROJECT  SUMMARY 


Topic  No. _  Military  Department/Agency _ 


Name  and  Title  of  Principal  Investigator 
Proposal  Title 

Technical  Abstract  (Limit  your  abstract  to  200  words  with  no  classified  or  proprietary  information/data.) 


Anticipated  Benefits/Potential  Commercial  Applications  of  the  Research  or  Development 


List  a  maximum  of  8  Key  Words  that  describe  the  Project. 


Nothing  on  this  page  Is  claMiflad  or  proprietary  Information/data 
Proposal  page  No.  2 


APPENDIX  C 

U.S.  DEPARTMENT  OF  DEFENSE  OOD  No.  89.1 

DEFENSE  SMALL  BUSINESS  INNOVATION  RESEARCH  (SBIR)  PROGRAM 

PHASE  l-FY  1989 
COST  PROPOSAL 

Backgrottiid: 

The  following  items,  as  appropriate,  should  be  included  in  proposals  responsive  to  the  DOD  Solicitation  Brochure. 

Coat  Breakdown  Items  (in  this  order,  as  appropriate): 

1 .  Name  of  offeror 

2.  Home  office  address 

3.  Location  where  work  will  be  performed 

4.  Title  of  proposed  effort 

5.  Topic  number  and  topic  title  from  DOD  Solicitation  Brochute 

6.  Total  Dollar  amount  of  the  proposal  (dollars) 

7.  Direct  material  costs 

a.  Purchased  parts  (dollars) 

b.  Subcontracted  items  (dollars) 

c.  Other 

(1)  Ra'v  material  (dollars) 

(2)  Your  standard  commercial  items  (dollars) 

(3)  Interdivisional  transfers  (at  other  than  cost)  (dollars) 

d.  Total  direct  material  (dollars) 

8.  Material  overhead  (rate _ %)  x  total  direct  material  •  dollars 

9.  Direct  labor  (specify) 

a.  Type  of  labor,  estimated  hours,  rate  per  hour  and  dollar  cost  for  each  type. 

b.  Total  estimated  direct  labor  (dollars) 

10.  Labor  overhead 

a.  Identify  overhead  rate,  the  hour  base  and  dollar  ooet. 

b.  Total  estimated  labor  overhead  (dollars) 

11.  Special  testing  (include  field  work  at  Government  insullations) 

a.  Provide  dollar  cost  for  each  item  of  special  testing 

b.  Estimated  total  special  testing  (dollars) 

12.  Special  equipment 

a.  If  direct  charge,  specify  each  item  and  cost  of  each 

b.  Estimated  total  special  equipment  (dollars) 

13.  Thwel  (if  direct  charge) 

a.  Transportation  (detailed  breakdown  and  dollars) 

b.  Per  Diem  or  subsistence  (details  and  dollars) 

c.  Estimated  total  travel  (dollars) 

14.  Consultants 

a.  Identify  each,  with  purpose,  and  dollar  rates 

b.  Total  estimated  consultants  costs  (dollars) 

15.  Other  direct  costs  (specify) 

a.  Total  estimated  direct  cost  and  overhead  (dollars) 

16.  Genera)  and  administrative  expense 

a.  Percentage  rate  applied 

b.  Total  estimated  cost  of  G&A  expense  (dollars) 

17.  Royalties  (specify) 

a.  Estimated  cost  (dollars) 

18.  Fee  or  profit  (dollars) 

19.  Total  estimate  cost  and  fee  or  profit  (dollars) 

20.  The  cost  breakdown  portion  of  a  proposal  must  be  signed  by  a  responsible  official,  and  the  person  signing  must  have  typed  name  and  title  and  date  of  signature 
must  be  indicated. 

21.  On  the  following  items  offeror  must  provide  a  yet  or  no  answer  to  each  question. 

a.  Has  arry  executive  agency  of  the  United  States  Government  performed  any  review  of  your  accounts  or  records  in  connection  with  any  other  government 
prime  contract  or  subcontract  within  the  past  twelve  months?  If  yes,  provide  the  name  and  address  of  the  reviewing  oflice,  name  of  the  individual  and 
telephone/exiention. 

b.  Will  you  require  the  use  of  any  government  property  in  the  performance  of  this  proposal?  If  yes,  identify. 

c.  Do  you  require  government  contract  financing  to  perform  this  proposed  contract?  If  yes,  then  specify  type  as  advanced  payments  or  progress  payments. 

22.  Type  of  contract  proposed,  either  cost-plus-fixed-frec  or  firm-fued  price. 


APPENDIX  D 


Technical  Topics 

Topics  for  each  DoD  components  are  listed  and  numbered 
seperately  along  with  instructions  for  submission  of  pfoposals: 

COMPONENT  PAGE 

Army .  21  thru  68 

Navy .  69  thru  166 

Air  Force .  167  thru  312 

Defense  Advanced  Research  Projects  Agency. .  313  thru  334 

Defense  Nuclear  Agency .  335  thru  339 

Strategic  Defense  Initiative  Organization. .  341  thru  348 
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U.S.  ARMY 


INTRODUCTION 

The  Army  awarded  over  800  contracts  as  a  result  of  the  last  three  years’  solici¬ 
tations.  As  a  result,  approximately  350  projects  are  planned  for  conversion  to  Phase  H, 
which  will  require  most  of  the  fiscal  year  1989  funds.  As  a  consequence,  the  Army 
portion  of  this  year's  solicitation  is  greatly  reduced  compared  with  previous  years. 

SBIR  proposals  must  be  prepared  with  care.  Read  the  topics  carefully  and 
respond  only  to  those  in  which  you  have  expertise.  Your  proposal  should  be  unique  and 
innovative  and  should  contain  sufficient  detail  to  permit  a  determination  that  the  Army’s 
support  would  be  worthwhile  and  that  the  proposed  work  could  benefit  the  Army’s  re¬ 
search  and  development  or  other  mission  responsibilities.  Take  care  to  observe  the  page 
limits,  the  due  date,  and  the  proper  mailing  address  (see  following  pages). 

I 

Inquiries  of  a  general  nature  or  where  a  problem  may  exist  that  requires  the 
Army  SBIR  program  manager’s  attention  may  be  addressed  to— 

j  Commander 

I  U.S.  Army  Laboratory  Command 

ATTN:  AMSLC-TP-TI  (J.  Patrick  Forry) 

2800  Powder  Mill  Road 
Adelphi,  MD  20783-1145 

I  (202)  394-4602 

I 

In  no  case  should  proposals  be  sent  to  the  above  address. 

I 
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SBIRMA 

1989 


TOTIC  A89-001 

Commander 

U.S.  Army  Armament  Research  and  Development 
and  Engineering  Center 
ATTN:  SMCAR-AST 
Bldg  1,  SBIR  R-ogram 
Picatinny  Arsenal,  New  Jersey  07806-5000 


TOHC  A89-002 

Commander 

U.S.  Army  Chemical  Research,  Development 
and  Engineering  Center 
ATTN:  AMSMC-PC-B(A) 

Procurement  Directorate 

Edgewood  Site/Bldg  E4455 

Aberdeen  Proving  Ground,  MD  21010-5423 


TOHCS  A89-003  through  022 
Commander 

U.S.  Army  Aviation  Systems  Command 

ATTN:  AMSAV-PSAZ 

Bldg  102,  SBIR  Program 

4300  Goodfellow  Blvd 

St.  Louis,  MO  63120-1798 


TOPIC  A89-023 
Director 

U.S.  Army  Research  Office 
ATTN:  SLCRO-ZC,  SBIR  Program 
P.O.  Box  12211 

Research  Triangle  Park,  NC  27709-2211 


TOPIC 


TOPIC 


TOPIC 


TOPIC 


A89-024 

Commander 

U.S.  Army  White  Sands  Missile  Range 
Directorate  of  Contracting 
ATTN:  STEWS-PR 
SBIR  Program 

White  Sands  Missile  Range,  NM  88002-5031 


A89-025 

Commander 

U.S.  Army  Armament,  Munitions  and  Chemical 
Command 

Procurement  Directorate 

ATTN:  AMCMC-PCM(A),  SBIR  Program  (BRL) 

Edgewood  Site,  Bldg  E4455 

Aberdeen  Proving  Ground,  MD  21010-5423 


A89-026 

Director 

U.S.  Army  Electronics  Technology  and  Devices 
Laboratory 

ATTN:  SLCET-E,  SBIR  Program 
Ft.  Monmouth,  NJ  07703-5000 


A89-027 

Director 

U.S.  Army  Harry  Diamond  Laboratories 

ATTN:  SLCHD-PO-P 

SBIR  Program 

2800  Powder  Mill  Road 

Adelphi,  MD  20783-1197 
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TOPIC 


TOPIC 


TOPIC 


TOPIC 


TOHC 


A89-028 

Commander 

U.S.  Army  Armament,  Munitions  and  Chemical 
Command 

Procurement  Directorate 

ATTN:  AMCMC-PCA(A),  SBIR  Program  (HEL) 

Edgewood  Site,  Bldg  E4455 

Aberdeen  Proving  Ground,  MD  21010-5423 


A89-029 

Director 

U.S.  Army  Materials  Technology  Laboratory 
ATTN:  SLCMT-TMP,  Management  Branch 
405  Arsenal  Street 
Bldg  131,  Rm  144,  SBIR  Program 
Watertown,  MA  02172-0001 


A89-030 

Commander 

U.S.  Army  White  Sands  Missile  Range 

Directorate  of  Contracting 

ATTN:  STEWS-PR,  SBIR  Program 

White  Sands  Missile  Range,  NM  88002-5031 


A89-031 

Commander 

U.S.  Army  Belvoir  RD&E  Center 
ATTN:  AMSTR-PBP,  SBIR  Program 
Bldg  314,  Procurement  Receptionist 
Ft.  Belvoir,  VA  22060-5606 


A89-032 

Commander 

U.S.  Army  Natick  Research  and  Development 
and  Engineering  Center 
ATTN:  AMSTR-PW,  SBIR  Program 
Natick,  MA  01760-5011 
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TOPICS  A89-033  through  045 
Commander 

U.S.  Army  Missile  Command 
ATTN:  AMSMI-PC-LA 
Bldg  4488,  SBIR  Program 
Redstone  Arsenal,  AL  35898-5280 


TOPIC  A89-046 

Commander 

U.S.  Army  Tank- Automotive  Command 
ATTN:  AMSTA-mSA 
Bldg  200A,  SBIR  Program 
Warren,  MI  48397-5000 


TOPICS  A89-047  through  048 
Commander 

U.S.  Army  White  Sands  Missile  Range 

Directorate  of  Contracting 

ATTN:  STEWS-PR,  SBIR  Program 

White  Sands  Missile  Range,  NM  88002-5031 


TOPIC  A89-049 

Commander 

U.S.  Army  Aberdeen  Proving  Ground  Support  Activity 
ATTN:  STEAP-PR-S,  SBIR  Coordinator 
Ryan  Bldg,  Rm  124 

Aberdeen  Proving  Ground,  MD  21005-5059 


TOPICS  A89-050 

Commander 

U.S.  Army  Yuma  Proving  Ground 
Directorate  of  Contracting 
ATTN:  STEYP-CR,  SBIR  Program 
Bldg  2100,  Rm  11 
Yuma,  AZ  85365-9102 


2! 


TOPIC  A89-051 

Commander 

U.S.  Army  Electronic  Proving  Ground 
ATTN:  STEEP-MO,  SBIR  Program 
Greely  Hall 

Ft.  Huachuca,  AZ  85613-7110 


TOPIC  A89-052 

Commander 

U.S.  Army  Dugway  Proving  Ground 
Directorate  of  Contracting 
ATTN;  STEDP-DOC,  SBIR  Program 
Dugway,  UT  84022-5000 


TOPICS  A89-053  through  055 
Commander 

U.S.  Army  Communications-Electronics 
Command 

ATTN:  AMSEL-PC-BID,  SBIR  Program 
Tinton  Avenue 

Ft.  Monmouth,  NJ  07703-5000 


TOPIC  A89-056 
Director 

U.S.  Army  Center  for  Signals  Warfare 
ATTN;  AMSEL-RD-SW-OS 
SBIR  Program  (Dr.  Royal  Burkhardt) 
Vint  Hill  Farms  Station 
Warrenton,  VA  22186-5100 


TOPIC  A89-057 
Director 

U.S.  Army  Center  for  Night  Vision  and  Electro-Optics 
ATTN:  AMSEL-RD-NV-RM-PI 
SBIR  Program  (N.  Sampsell) 

Ft.  Belvoir,  VA  22060-5677 
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TOPICS  A89-058  through  061 
Commander 

U.S.  Army  Construction  Engineering  Research 
Laboratory 

ATTN:  Chief,  Procurement  &  Supply  Branch 
2909  Newmark  Drive 
Bldg  n,  Rm  175-1,  SBIR  Program 
Champaign,  IL  61820-1305 


TOPICS  A89-062  through  063 
Commander 

U.S.  Army  Engineer  Topographic  Laboratories 
ATTN;  CEETL-PR-PM,  SBIR  Program 
Bldg  2592 

Ft.  Belvoir,  VA  22060-5546 

TOPIC  A89-064 

Commander 

U.S.  Army  Engineer  Waterways  Experiment 
Station 

ATTN:  CEWES-BC 
SBIR  Program  (M.  Holman) 

P.O.  Box  631 

Vicksburg,  MS  39180-0631 


TOPIC  A89-065 

Commander 

U.S.  Army  Cold  Regions  Research  and 
Engineering  Laboratory 
ATTN:  CRREL-AL,  SBIR  Program 
72  Lyme  Road 
Hanover,  NH  03755-1290 


TOHCS 


TOPICS 


TOPICS 


A89-066  through  069 
Commander 

U.S.  Army  Research  Institute  for  Behavioral 
and  Social  Sciences 
ATTN;  PERI-BR,  SBIR  Program 
5001  Eisenhower  Avenue 
Alexandria.  VA  22333-0001 


A89-070  through  084 
Commander 

U.S.  Army  Medical  Research  Acquisition 
Activity 

ATTN:  SGRD-RMA-RC,  SBIR  Program 
Ft.  Detrick,  Bldg  820 
Frederick,  MD  21701-5014 


A89-085  through  086 
Director 

U.S.  Army  Institute  for  Rearch  in  Management 
Information,  Communications,  and  Computer 
Science  (AIRMICS) 

ATTN:  ASBG-C  (Dr.  C.  Ronald  Green) 

115  O’Keefe  Building,  Geogia  Tech 
Atlanta,  GA  30332-0800 
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A89-001  Advanced  Seekers  for  Smart  Munitions 
A89-002  Sorbents  for  Decontamination  of  Chemical  Warfare  Agents 
A89-003  Rotorcraft  Tactics  Expert  and  Mission  Management  System 
A89-004  Fatigue  Life  Monitor  (non-airframe) 

A89-005  Passive  Personal  Cooling  Vest 

A89-006  Simultaneously  Radiated  Multiple  Frequency  Susceptibility  Testing  of  Aircraft 

A<i9-007  Field  Repairable  Composite  Airframe  Structures 

A89-008  Mach-Scale  Remote  Control  Rotorcraft  Technology 

A89-009  Innovative  Rotor  High  Lift  Concepts  for  Helicopter  Super  Maneuverability 

A89-010  Smooth,  Erosion  Resistant  Coatings  for  Organic  Matrix  Composites 

A89-011  Updating  Current  Electro-Magnetic  Interference/Electromagnetic  Compatibility 
(EMI/EMC)  Test  Methods  and  Equipment 

A89-012  Superplastic  Forming  and  Diffusion  Bonding  of  Cylindrical  Casings 

A89-013  Interactive  Exterior  Helicopter  Coating  for  Enhanced  Ballistic  Tolerance 

A89-014  Model  for  Determining  Effectiveness  of  Rockets  with  Multiple  Kinetic  Penetrators 

A89-015  Unique  Gas  Turbine  Combustor  Aerodynamics 

A89-016  Automated  Fiber-Reinforced  Thermoplastic  Fiber  Placement 

A89-017  Rotor  Performance  Prediction  Capability  Using  Advanced  Aerodynamic  Methods 

A89-018  Fire  Retardant  Coatings  for  Aramid  Fibers 

A89-019  Integrated  Composite  Flow  Casting 

A89-020  Direct  Electric  Tail  Rotor  Integrated  Drive  (DETRID)  System  for  Helicopters 
A89-021  Airbag  Crash-Protection  Concepts  for  Single  Cockpit  Helicopters 
A89-022  Crashworthy  Crewseat  Designs  Having  a  20-Degree  Seat  Back  Angle 
A89-023  Optimum  Imagers  For  Image  Processing 

A89-024  Ultraviolet  Light  Detection  and  Ranging  (LIDAR)  as  a  Remote  Sensor 
A89-025  Interaction  Of  Shaped-Charge  Devices  With  Electromagnetic  Fields 
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A89-026  High-Temperature  Superconductivity 
A89-027  Dual-Polarization  95-GHz  Planar  Antenna 

A89-028  Effect  of  Speech  Intelligibility  on  Performance:  Testing  in  Operational  Settings 

A89-029  Joining  of  Composite  Materials  and  the  Nondestructive  Evaluation/  Characterization  of 
the  Resultant  Joints 

A89-030  Air  Defense  and  Space  Systems  Electronic  Warfare  (EW)  Vulnerability 

A89-031  Development  of  Ultrasonic  Inspection  Method  for  Heavy-Section  Organic  Composites 

A89-032  Improved  Polymers  for  Adhesives  for  Bonding  Selected  Elastomers 

A89-033  Improvement  of  Test  Instrumentation  for  Filament-Wound  Structures 

A89-034  Antenna  Cross-Coupling  in  a  Damped  Resonant  Cavity 

A89-035  Automatic  Taget  Model  Degradation 

A89-036  Data  Enhancement  Techniques  for  Measurements  Using  Bandwidth-Limited 
Instrumentation 

A89-037  Solid  State  Electronic  Gimbal 

A89-038  Concepts  for  Spatially  Encoding  Millimeter  Wave  Beam 
A89-039  Ceramic  Components  for  Turbojets 

A89-040  Correlation  of  Insensitive  Munitions  Tests  to  Card  Gap  Values 
A89-041  Tandem  Warhead  Technology 

A89-042  Non-Destructive  Evaluation  (NDE)  Methods/Technologies  Applicable  for  Nozzles  Made 
of  Reinforced  Phenolic 

A89-043  Development  of  Physically  Low  Thickness  Radio-Frequency-Absorbing  Material 

A89-044  Dynamic  Stability  of  Flexible  Missiles 

A89-045  Large  Size  Indium  Gallium  Arsenide  (InGaAs)  Protodetectors 

A89-046  Large-Area  Passive  Broadband  Laser  Filters 

A89-047  Multispectral  Data  Processing 

A89-048  Digital  Focusing 

A89-049  Heat  Flux  Sensor  for  Vulnerability  Testing 
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A89-050  In-Bore  Motion  Detection  System  for  Flash  X-Ray  Trigger 
A89-051  Testing  Embedded  Parallel  Processing-Based  Systems 
A89-052  Optical  Sensing  Using  a  Naturally  Illuminated  Scene 
A89-053  Artificial  Intelligence  for  Command  and  Control 
A89-054  Requirements  Engineering  Technology 

A89-055  N-Feature  Electronic  Support  Measure  (ESM)  Data  Clustering  and  Matching 
A89-056  Antenna- Amplifier  Network  Integration 

A89-057  High-Temperature  Superconducting  Infrared  Sensor  and  Components 
A89-058  Cognitive  Formatting  of  Electronic  Documents 
A89-059  Video  Imaging  for  Building  Interior  Maintenance  Inspections 
A89-060  Underground  Storage  Tank  Finder 

A89-061  Lead  Concentration  Monitoring  and  Compliance  in  Drinking  Water  Distribution  Systems 
A89-062  Controlled  Digital  Image  Data  Base 

A89-063  Development  of  Digital  Terrain  Feature  Models  for  Automated  Feature  Extraction 

A89-064  Passive  Airblast  Attenuation  Valves  for  Conventional  Weapons 

A89-065  Equipment  for  Measuring  the  Mass  Concentration  of  Solid  Particles  Suspended  in  Air 

A89-066  Advanced  Technology  Applications  for  Foreign-Language  Training  and 
Sustainment. 

A89-067  The  Relationships  between  Experience  Factors  and  Rapid  Tactical  Decision  Making. 
A89-068  Techniques  for  Option  Generation  in  Decision  Making 

A89-069  Development  of  Methodology  for  Assessing  the  Effectiveness  of  Command  and  Control 
(C2)  Functions  During  User  Testing 

A89-070  Production  of  Recombinant  Flavivirus  Antigens 

A89-071  Purification  of  Sub-Unit  Vaccine  Candidates 

A89-072  Development  of  a  Tri-Enzyme  Enzyme-linked  Immunosorbent  Assays  (ELISA)  System 
A89-073  Biological  Assay  of  Candidate  Antiparasitic  Drugs 
A89-074  Synthesis  of  Potential  Antiparasitic  Diseases  Drugs 
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A89-075  Synthesis  of  Potential  Anti-Chemical  Warfare  (CW)  Agents 

A89-076  Nozzle  Assembly  for  Army  Mass  Delousing  Outfit 

A89-077  In  Vitro  Dermal  Toxicity  Screening  Tests 

A89-078  In  Vitro  Respiratory  Toxicity  Screening  Tests 

A89-079  Characterizing  Soldier  Responses  to  Irritant  Gases 

A89-080  Diagnosis  of  Natural  and  Induced  Diseases  of  Military  Importance 

A89-081  Vaccine  Delivery  System 

A89-082  Immunoassays  and  Therapy  for  Low  Molecular  Weight  Toxins 
A89-083  Ocular  Protection  from  Laser  Hazards 

A89-084  High  Duty  Cycle,  High  Power  X-Ray  Tube  for  Medical  Imaging 

A89-085  Distributed  System  Simulation  Performance  Improvements  Through  New  Algorithmic 
Modeling  and  Hardware  Architectures 

A89-086  Decision  Making  In  A  Geographically  Distributed  Environment 
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ARMAMENT  RDE  CENTER 

A89-001 

TITLE:  Advanced  Seekers  for  Smart  Munitions 

OBJECTIVE:  Develop  new  and  improved  smart  munitions  seekers. 

DESCRIPTION:  The  U.S.  Army  Research,  Development  and  Engineering  Center  (ARDEC)  has 
committed  itself  to  developing  an  evolutionary  family  of  both  “shoot  to  kill”  as  well  as  “hit  to  kill” 
smart  projectiles  munitions  throughout  the  foreseeable  future.  Past  examples  of  this  thrust  are  seen 
in  the  copperhead  projectile  currently  in  production,  as  well  as  search-and-destroy  armor 
(SADARM)  now  in  full  scale  development.  Seekers  and  sensors  in  future  munitions  will  be  faced 
with  increasingly  complex  decision  making  situations,  and  they  must  also  be  producible,  affordable, 
and  packageable  into  existent  envelopes  of  constraint. 

These  munitions  will  rely  on  increasingly  autonomous  seekers  capable  of  finding  a  variety  of 
ground  and  air  targets  immersed  in  terrain/background  situations.  Infrared  (IR),  millimeter  wave 
(MMW),  and  laser  technologies  form  the  conventional  baseline  approaches.  In  addition,  acoustic 
and  active  laser  radar  bands  could  be  used.  Combinations  of  these  bands  will  provide  a  continual 
stream  of  signals  representing  space-time  maps  of  the  world,  at  state-of-the-art  resolution  levels. 
Present  seekers  are  limited  in  their  performance  against  complex  backgrounds,  weather  adversities, 
and  counter-  measures,  and  their  performance  must  be  enhanced.  Examples  are  hybrid 
semi-active  laser  (SAL)/infrared  (IR)  seekers,  focal  plane  array/  imaging  IR  seekers,  strapdown 
IR/MMW  seekers,  advanced  MMW  integrated  circuit  seekers,  and  dual-mode  IR/MMW  seekers. 

ARDEC  is  also  interested  in  cost  and  producibility  issues  involving  the  above  and:  uncooled  IR 
detectors,  longwave  IR  focal  plane  arrays,  low-cost  optical  trains,  ruggedness  of  IR/optical 
components,  conformal  phased  antenna  arrays,  signal-processing  hardware,  high-repetition  rate 
laser  diodes,  and  tunable/switchable  IR  filters. 

The  pattern-recognition  challenge  goes  hand  in  hand  with  the  hardware  challenge.  The  seeker 
must  detect,  identify,  classify,  and  track  the  desired  target(s)  in  an  unpredictable  and  complex  set  of 
data.  To  make  this  feasible,  hardware  advances  in  large-scale  integrated  circuits  (LSIC),  optical 
computers,  and  parallel-processing  architectures  must  be  tied  together  with  advances  in  algorithms 
and  artificial  intelligence  disciplines. 


CHEMICAL  RDE  CENTER 

TITLE:  Sorbents  for  Decontamination  of  Chemical  Warfare  Agents 


A89-002 


DESCRIPTION:  Of  the  technologies  evaluated  in  the  Army  Decontamination  Master  Plan,  sorbents 
offered  the  greatest  promise  for  operational  advantage  to  the  individual  soldier  in  the  field.  At  the 
moment  many  countries  in  the  world  have  as  standard  small  decontamination  kits  some  variant  of  a 
sorbent  technology.  Fuller’s  earth  or  diatomaceous  earth  are  the  most  common.  The  US,  however, 
does  not  now  have  a  sorbent  based  kit.  The  reasons  for  that  are  many.  Sorbents  have  limited 
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capacity,  typically  25%  by  weight  or  less  of  liquid  chemical  agent  can  be  adsorbed,  and  provide  no 
destruction  of  the  agent.  As  a  consequence,  the  used  material  is  hazardous  itself  and  clean-up  of 
large  amounts  of  liquid  requires  much  material. 

Thus,  sorbents  or  solids  are  required  that  will  react  with  the  chemicals  they  adsorb.  Ideally  this 
reaction  should  be  catalytic  so  that  little  sorbent  would  be  required  to  destroy  the  agent;  this  opens 
the  possibility  of  materials  that  could  be  reused,  thereby  reducing  the  logistic  impacts.  To  be  useful 
the  sorption  must  be  fairly  fast  to  pick  up  the  liquid  quickly.  The  reactions  could  then  proceed  at  a 
somewhat  slower  pace  if,  when  they  were  complete,  the  surface  would  be  ready  to  adsorb  more 
agent. 

Phase  I  objectives  will  concentrate  on  identifying  candidate  sorbents  to  meet  Army  requirements. 
Those  sorbents  identified  in  Phase  I  will  be  evaluated  in  Phase  n  individually  and  in  conjunction  with 
catalytic  materials. 

AVIATION  SYSTEMS  COMMAND 

A89-003 

TITLE:  Rotorcraft  Tactics  Expert  and  Mission  Management  System 

DESCRIPTION:  Automated  systems  using  artificial  intelligence  (AI)  techniques  are  currently 
needed  to  simulate  advanced  in-flight  pilot  decision  aiding  concepts  in  research  environments  such 
as  the  NASA/Army  Crew  Station  Research  and  Development  Facility.  Such  intelligent  decision 
aiding  systems  are  a  recognized  requisite  for  mission  effectiveness  in  advanced  Scout/Attack 
helicopters  such  as  LHX.  They  are  envisioned  to  provide  the  pilot  or  crew  with  on-board  planning, 
situation  awareness,  tactics  and  systems-  monitoring  advisory  capabilities.  In  addition,  these 
knowledge-based  systems  are  required  to  interface  with  advanced  cockpit  displays  and  controls  so 
as  to  allow  pseudo-natural  dialog  by  means  of  inferences  about  the  pilot’s  intent.  Areas  requiring 
innovative  research  include:  (a)  Development  of  a  cooperative  knowledge  based  systems  structure 
to  support  simulation  of  on-board  tactics  expert,  situation  awareness,  and  other 
mission-management  functions,  (b)  Development  of  an  intelligent  pilot- vehicle  interface  concept 
predicated  on  a  knowledge  base  of  the  helicopter  pilot’s  intentions  and  natural  language  techniques, 
(c)  Development  of  mathematical  and  logical  structures  for  representing  multi-attribute  resource 
values  and  mission  objectives  to  support  planning,  tactics  expert  or  situation  awareness  functions  in 
a  combat  threat  environment.  Phase  I  will  involve  a  detailed  study  effort  and  prototype 
development.  Phase  n  will  provide  a  working  version  of  the  concept  that  will  allow  fully  integrated 
use  within  the  NASA/Army  Crew  Station  Research  and  Development  Facility. 

A89-004 

TITLE:  Fatigue  Life  Monitor  (non-airframe) 

DESCRIPTION:  Define  concept  to  determine  life  remaining  of  non-airframe  dynamic  components 
(i.e.,  shaft,  gears  and  bearings)  to  improve  maintenance  scheduling.  Concept  should  be  defined  by 
algorithms  available,  baseline  dataavailable,  sensors  and  on-aircraft  processing  requirements,  data 
management  and  display  of  decisions.  The  product  of  Phase  n  will  be  the  fabrication  of  the 
system,  aircraft  installation,  and  field  tests. 
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A89-005 

Tni£:  Passive  Personal  Cooling  Vest 

DESCRIPTION:  A  passive  personal  cooling  vest  would  maintain  acceptable  aircrew  core 

temperatures  while  wearing  ballistic  and/or  nuclear/biological/chemical  (NBC)  protective  clothing. 
The  cooling  vest  should  perform  both  inside  and  outside  the  aircraft.  The  most  desirable  design 
would  utilize  passive  cooling  at  all  times,  although  active  cooling  while  in  the  aircraft  is  acceptable. 
Passive  cooling  implies  heat  transfer  away  from  the  crew’s  core  without  an  external  energy  source. 
An  example  of  a  passive  cooling  clothing  is  the  robe  worn  by  desert  nomads.  An  example  of  active 
cooling  is  portable  power  pack  and  cooling  system  utilized  by  NASA  astronauts  between  ground 
control  and  the  launch  system.  Advantages  of  this  passive  system  might  include  cost,  weight,  and 
simplicity.  The  major  advantage  would  be  the  capability  of  long-term  escape  and  evasion  in  a 
contaminated,  combat  environment. 

A89-006 

TITLE:  Simultaneously  Radiated  Multiple  Frequency  Susceptibility  Testing  of  Aircraft 

OBJECTIVE:  Investigate  the  validity,  of  and  the  methods  for,  simultaneously  radiated,  multiple 
frequency  susceptibility  testing  of  aircraft  and  aircraft  components  as  well  as  the  risks  incurred  if 
the  testing  is  not  performed. 

DESCRIPTION:  Current  susceptibility  testing  of  Army  aircraft  and  aircraft  components  involves  the 
radiating  of  the  unit  under  test  with  an  electromagnetic  signal  that  is  at  a  discrete  frequency  while 
monitoring  the  system  for  susceptibility.  This  is  done  at  a  set  of  frequencies  or  while  a  frequency 
sweep  is  conducted  over  the  required  frequency  range.  With  the  increasing  use  of  components  and 
materials  that  exhibit  nonlinear  electromagnetic  effects,  the  responses  of  these  components  and 
materials  to  multiple  signals  that  are  at  different  frequencies  are  difficult  to  predict.  Because  of  this, 
the  validity  of  the  standard  approach  of  radiating  the  aircraft  or  components  with  only  one  signal  is 
being  questioned.  The  concern  now  is  whether  or  not  the  aircraft  and  components  should  be  tested 
using  simultaneously  radiated  multiple  signals  at  differing  frequencies.  Phase  I  of  this  project  would 
be  to  determine  whether  the  traditional  method  of  susceptibility  testing  is  valid  or  if  simultaneously 
radiated  multiple  frequency  susceptibility  testing  should  be  performed.  The  analysis  should  include 
a  description  of  the  additional  information  that  would  be  obtained  from  this  testing  as  well  as  the 
risks  incurred  by  the  Army  by  not  performing  this  testing.  Phase  n  would  be  to  develop  the  methods 
for  this  testing.  This  would  include  development  of  pretest  analysis  methods,  the  actual  test  methods 
including  a  description  of  the  types  of  equipment  and  facilities  required,  and  post-test  analysis 
methods. 

A89-007 

TITLE:  Field  Repairable  Composite  Airframe  Structures 

DESCRIPTION:  Develop  composite  airframe  structures  field  repairable  design  concepts  that  will 
minimize  logistics  requirements  considering  materials  usage,  repair  equipment,  training,  and 
spare-parts  inventory.  The  intent  is  to  improve  battle-damage  repair  capability  in  the  field  and 
demonstrate  manageable  field-repair  concepts.  Deficiencies  in  field-support/inspection  equipment, 


35 


material-processing  capabilities  and  material-storage  facilities  will  be  highlighted.  Phase  I  will 
include  developing  repairable-design  concepts  of  various  helicopter  airframe  structures  such  as  skin 
panel  (stiffened  skin  &  sandwich  contruction),  keel  beams,  and  frames.  Phase  n  will  include 
fabricating  representative  specimens  and  demonstrating  repair  capability  using  composite  materials 
in  the  field.  Storage-capability  solutions  will  be  strongly  emphasized. 


TITLE;  Mach-Scale  Remote  Control  Rotorcraft  Technology 


A89-008 


DESCRIPTION:  Scale  model  radio-controlled  rotorcraft  represent  existing  technology.  Such 
rotorcraft  currently  do  not  scale  the  rotor  system  so  that  the  system  stability  can  be  matched  to  the 
operator  response  capability.  Recent  advances  in  control  technology  make  it  possible  to  design 
rotorcraft  models  at  1/5  scale  with  an  aeroelastically-  and  aerodynamically-scaled  rotor  operating  at 
the  correct  Mach  number.  The  long-range  objective  is  to  develop  a  1/5-scale  model  rotorcraft 
system  that  can  accept  model  rotors  from  the  wind  tunnel  for  assessment  of  maneuvering  capability 
and  signature  characteristics.  The  objective  of  Phase  I  is  to  provide  a  detailed  preliminary  design 
for  the  mechanics,  power,  and  control  of  a  1/5-scale  rotorcraft  representing  a  four-bladed 
operational  or  conceptual  helicopter  in  the  Army  fleet  such  as  BLACK  HAWK,  Apache,  or  even  the 
LHX.  Designs  shall  be  based  on  model  rotor  wind  tunnel  evaluations  published  by  NASA  and 
Army.  The  objective  of  Phase  n  is  to  manufacture  such  a  scale  model  for  wind  tunnel  performance 
and  stability  testing  on  a  fixed  sting.  A  complete  free-flight  evaluation  is  not  envisioned. 


A89-009 

TITLE:  Innovative  Rotor  High  Lift  Concepts  for  Helicopter  Super  Maneuverability 

DESCRIPTION:  An  air-to-air  combat  scenario  for  helicopters  has  been  recently  introduced  into  the 
Army  doctrine.  The  helicopter  must  therefore  achieve  an  even  higher  measure  of  maneuverability 
and  agility  in  the  future.  A  major  limitation  affecting  both  high-speed  flight  and  air-to-air  combat 
is  the  loss  of  thrust  due  to  rotor  stall.  This  stall  usually  occurs  on  the  retreating  side  of  the  rotor 
disc  and  at  high  blade  angle  of  attack.  Conventional  helicopters  can  pull  no  more  than  2.5  g’s 
during  a  maneuver,  and  this  is  equivalent  to  an  average  lift  coefficient  of  0.75  over  the  rotor  disc. 
To  achieve  a  5-g  turn  would  therefore  require  an  average  lift  coefficient  of  1.5,  which  is  not  an 
unrealistic  number  provided  some  type  of  auxiliary  device  can  be  used.  While  many  concepts  may 
appear  to  have  merit,  the  task  of  actually  implementing  any  active  device  on  a  rotor  blade  will  be 
especially  challenging  to  the  designer.  For  example,  centrifugal  forces  will  have  to  be  an  important 
consideration  for  a  mechanical  standpoint.  Furthermore,  if  the  candidate  device  were  to  be  a  slatted 
airfoil,  the  slat  would  have  to  be  retractable  to  satisfy  the  low  drag  rise  requirement  on  the 
advancing  side  during  high  speed  flight.  Innovative  ideas  are  therefore  solicited  for  achieving  a  high 
life,  stall-free  rotor  which  will  in  turn  enhance  the  maneuverability  and  agility  of  future  Army 
helicopters.  In  phase  I,  the  contractor  should  examine  various  approaches  and  define  the 
advantages  of  a  particular  concept  as  it  applies  to  the  helicopter  rotor.  In  phase  H,  the  contractor 
should  construct  and  demonstrate  a  working  model. 
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A89-010 


TITLE:  Smooth,  Erosion  Resistant  Coatings  for  Organic  Matrix  Composites 

OBJECTIVE:  Erosion  Resistant  Coatings  for  Organic  Matrix  Composites  for  use  in  Compressor 
Section  of  Future  Gas  Turbine  Engines. 

DESCRIPTION:  Work  performed  shall  include  development  and  verification  of  smooth,  erosion 
resistant  coatings  on  flat  coupons  of  carbon-carbon  or  other  organic  matrix  composites  for  potential 
application  in  inlet  and  compressor  components  of  future  gas  turbine  engines.  Coating  system  shall 
be  optimized  and  used  to  coat  a  sufficient  number  of  coupons  to  verify  good  adherence  to  the 
substrate,  smoothness  of  coating,  sufficient  retainment  of  mechanical  properties  of  the  base 
material,  and  sufficient  hardness  to  withstand  impact  of  sand  particles  experienced  in  gas  turbine 
engines.  Phase  n  work  will  entail  further  development  and  testing  of  coating  systems  that  show 
promise  from  the  results  of  Phase  I. 

A89-011 

TITLE:  Updating  Current  Electro-Magnetic  Interference/Electromagnetic  Compatibility  (EMI/EMC) 
Test  Methods  and  Equipment 

OBJECTIVE:  Develop  appropriate  EMI/EMC  test  equipment  used  for  qualification  of  Army  aircraft 
and  aircraft  components. 

DESCRIPTION:  Test  methods  and  equipment  that  are  currently  in  use  for  the  purpose  of  testing 
Army  aircraft  and  aircraft  components  have  been  in  existence  for  many  years.  Since  these  methods 
and  equipment  were  developed,  many  advances  have  been  made  in  the  theories  pertaining  to 
electromagnetic  compatibility/interference  as  well  as  in  the  related  technology.  Hiase  I  of  this 
project  would  be  to  analyze  the  test  methods  and  equipment  currently  being  used  with  respect  to 
current  applicable  theory  and  technology  to  determine  if  these  methods  and  equipment  need  to  be 
changed.  This  would  include  the  methods  and  equipment  used  for  qualification  of  individual 
components  and  systems  as  well  as  for  the  qualification  of  the  entire  aircraft.  Phase  n  would  be  to 
develop  new,  cost-effective  methods  and  to  propose,  develop  or  locate  new  equipment  to  perform 
this  testing.  This  would  include  detailed  test  methods  that  include  pretest  and  post-test  analysis 
methods,  lists  of  recommended  equipment  and  the  types  of  facilities  where  the  testing  should  be 
performed. 

A89-012 

TITLE:  Superplastic  Forming  and  Diffusion  Bonding  of  Cylindrical  Casings 

OBJECTIVE:  Apply  Superplastic  Forming  and  Diffusion  Bonding  (SPF/DB)  technology  in  the 
manufacture  of  static  cylindrical  components  for  gas  turbine  engines. 

DESCRIPTION:  The  work  to  be  performed  shall  include  development  of  Superplastic  Forming  and 
Diffusion  Bonding  (SPF/DB)  technology  to  apply  to  Army  engine  cylindrical  static  component 
designs  such  as  compressor  casings,  combustor  casings,  or  IPS  housings.  The  Contractor  shall 
propose  the  cylindrical  component  and  engines  that  can  best  demonstrate  the  advantages  of  the 
SPF/DB  process.  A  review  of  the  geometric,  mechanical,  and  material  design  considerations  shall 


be  performed,  and  processing  goals  established  for  the  chosen  cylindrical  component  in  order  to 
apply  SPF/DB  technology  in  the  most  effective  manner  while  maintaining  or  exceeding  structural 
integrity.  Hiase  n  of  the  program  will  demonstrate  and  document  viable  manufacturing  techniques 
including  structural  testing  of  the  chosen  engine  component. 

A89-013 

TITLE;  Interactive  Exterior  Helicopter  Coating  for  Enhanced  Ballistic  Tolerance 

DESCRIPTION;  A  basic  approach  to  ballistic  protection  is  to  increase  the  frontal  area  of  the  threat 
projectile.  Increased  frontal  area  is  typically  achieved  by  tipping  and/or  deformation.  The  objective 
of  this  effort  would  be  an  exterior  coating  (paint)  that  should  adhere  to  the  threat  projectile.  By 
depositing  on  the  projectile  the  likelihood  of  tipping  would  increase  along  with  increased  frontal 
area.  The  anticipated  improved  ballistic  protection  level  is  relatively  small.  The  proposed  coating 
should  be  an  integral  portion  of  an  overall  aircraft  paint  scheme.  The  coating  should  be  compatible 
with  the  other  constituents  in  the  paint  and  have  no  significant  impact  on  overall  weight  added  due 
to  aircraft  painting.  The  program  objective  would  be  a  ballistically  interactive  coating  which  could 
increase  aircraft  skin  hardness  by  5%,  with  no  weight  increase.  Interaction  would  include  coating 
deposition  on  the  projectile  and  the  corresponding  increase  in  projectile  frontal  areas  and  tipping. 


A89-014 

TITLE;  Model  for  Determining  Effectiveness  of  Rockets  with  Multiple  Kinetic  Penetrators 

OBJECTIVE;  Develop  models  to  describe  terminal  effects  of  multiple  kinetic  penetrators. 

DESCRIPTION;  The  potential  application  of  rockets  with  multiple  kinetic  penetrators  (MKP)  as  a 
point  fire  air-to-air  weapon  generates  a  need  for  the  development  of  realistic  MKP  rocket  modeling 
and  methodology  capable  of  accurately  determining  the  terminal  effect  of  MKP’s  in  an  aerial 
combat  engagement.  Current  rocket  models  represent  rocket  time  of  flight  and  trajectory;  however, 
few  if  any  have  the  flexibility  or  capability  to  accurately  model  the  unique  physical  and  statistical 
characteristics  of  an  ejected  cloud  or  clouds  of  kinetic  energy  penetrators  as  well  as  their  terminal 
effects  on  selected  aerial  targets.  In  order  to  obtain  a  better  understanding  of  this  new  kill 
mechanism,  a  concentrated  effort  to  develop  models  and  associated  methodology  capable  of 
addressing  this  new  weapons  concept  is  warranted. 


TITLE;  Unique  Gas  Turbine  Combustor  Aerodynamics 


A89-015 


OBJECTIVE;  Develop  unique  gas  turbine  combustor  aerodynamics  for  future  application  to 
helicopters  and  build  and  test  combustor  visualization  rig  and/or  fuel-insertion  test  rig. 

DESCRIPTION;  Unique  concepts  need  to  be  explored  for  gas  turbine  combustor  technology.  Fuel 
mixing  with  the  air  in  the  combustors  primary  zone  is  a  major  problem,  but  has  the  potential  for 
great  benefits,  which  could  result  in  smaller  sizes,  greater  durability,  wide  range  of  multifuel 
capability,  and  lower  fuel  consumption.  The  feasibility  of  some  innovative  concepts  could  be 
determined  by  three-dimensional  computer  modeling  and  some  very  simple  hardware  such  as  a 
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water  visualization  rig.  The  fuel-mixing  problem  could  include  unique  fuel  nozzle  or  any  fuel 
insertion  system.  Wall-cooling  techniques  shall  be  considered  as  a  trade-off  between  efficiency  and 
size  of  combustor.  Additionally,  high  velocity,  but  stable  combustion  should  be  considered  to 
alleviate  diffuser  pressure  loss.  Phase  n  objectives  are  to  build  and  test  a  combustor  visualization 
rig  and/or  a  fuel-insertion  test  rig. 


TITLE:  Automated  Fiber-Reinforced  Thermoplastic  Fiber  Placement 


A89-016 


DESCRIPTION:  Helicopter  primary  airframe  structures  must  be  lightweight,  durable,  and  damage 
tolerant  to  meet  mission  requirements  of  future  aircraft  systems.  Thermoplastic  composite 
materials  offer  an  order-of-magnitude  improved  toughness  over  their  thermoset  counterparts 
making  thermoplastics  very  attractive  for  use  in  tailboom  designs.  These  advanced  materials  in 
concert  with  design  concepts  to  relieve  the  blast/overpressure  caused  by  larger  round  ballistic 
impacts  will  give  the  helicopter  increased  ballistic  tolerance  for  a  minimum  weight  and  cost.  Hot 
Head  Fiber/Tape  Laying  technology  has  matured  to  the  point  that  a  tailcone  section  can  be 
fabricated  and  tested  to  demonstrate  improved  ballistic  tolerance  and  moderate  production  rates  to 
support  future  notional  systems.  Phase  I  will  involve  evaluating  commercially  available  tows  and 
tapes,  material  allowable  development,  and  determining  optimum  hot  head  pressure/temperature 
parameters  on  a  structural  element  level.  Phase  n  will  involve  designing,  fabricating,  and  ballistic 
testing  of  two  or  more  tailboom  section  designs. 


A89-017 

TITLE:  Rotor  Performance  Prediction  Capability  Using  Advanced  Aerodynamic  Methods 

DESCRIPTION:  The  current  level  of  ability  to  predict  helicopter  rotor  loads  and  performance  is 
poor  and  new  analyses  (and  their  implementation  in  a  comprehensive  user-oriented  code)  are 
required.  The  specific  areas  that  require  improvement  are  the  prediction  of  rotor  wakes  on 
advancing  rotors  and  the  prediction  of  the  compressible  aerodynamic  response  to  the  wake-induced 
inflow.  Current  wake-prediction  methods  use  integral  aerodynamic  methods  to  predict  the 
wake-induced  inflow  on  a  rotor  and  usually  model  (rather  than  actually  predict)  the  wake.  Current 
loads  data  indicate  that  these  models  are  inaccurate.  A  requirement  exists,  therefore,  for  a 
wake-prediction  method  that  does  correlate  with  measured  loading  and  preferably  that  does  not  rely 
on  empirical  wake  information.  All  prediction  methods  (including  integral  and  CFD  methods)  will 
be  considered.  This  wake  subsequently  produces  an  azimuthally  varying  inflow  environment  in 
which  a  rotor  must  operate.  The  subsequent  response  of  the  rotor  to  this  inflow  is  strongly 
Mach-number  dependent.  Therefore,  a  requirement  also  exists  for  an  ability  to  predict  the 
transonic,  unsteady,  three-dimensional  local  flow  on  the  rotor.  Methods  for  including  viscous 
corrections  to  this  local  flow  are  desirable.  An  especially  important  feature  would  bethe  integration 
of  the  various  aerodynamic  flow  methods.  That  is,  the  wake  and/or  aerodynamic  response  methods 
should  be  integrated  to  a  standard  comprehensive  rotor  analysis  code  as  well  as  to  each  other  (if 
both  are  proposed). 
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TITLE;  Fire  Retardant  Coatings  for  Aramid  Fibers 


A89-018 


DESCRIPTION;  As  strength  increases  and  density  decreases,  the  application  of  the  new  high 
strength  (aramid  like)  fibers  in  helicopters  will  increase  markedly.  Because  of  the  state-of-the-art 
nature  of  the  fiber  application,  some  of  the  secondary  materials  considered  are  being  ignored.  That 
is,  issues  such  as  compressive  modulus,  fiber/adhesive  wetting,  fracture  toughness,  and  lay-up  are 
being  optimized  for  primary  and  secondary  aircraft  application.  This  research  program  would 
include  all  aircraft  fiber  applications,  but  would  have  as  a  primary  objective  anplication  without 
resin  systems.  These  “soft”  fiber  applications  include  cargo  and  personal  webbing,  netting,  covers, 
bags  and  curtains.  Primary  issues  of  the  program  will  be  coatings  or  treatment  of  fibers  to;  (1) 
improve  flash  point,  (2)  self-extinguish,  and  (3)  minimization  of  hazardous  gas  generation.  Since 
these  fibers  are  to  be  used  in  helicopters,  the  treatment  must  resist  environmental  deterioration  or 
be  easily  renewable.  It  would  also  be  desirable  for  the  treatment  to  be  usable  for  existing  fibers. 


TITLE;  Integrated  Composite  Flow  Casting 


A89-019 


OBJECTIVE;  Develop  near  net  shape  fiber  reinforced  component  fabrication  by  hot  squeeze 
casting. 


DESCRIPTION;  This  candidate  program  involves  the  evaluation  of  squeeze  casting  as  an  alternative 
to  more  traditional  fabrication  approaches  for  fabrication  of  fiber-reinforced  airframe/engine 
components.  Any  candidate  program  should  involve  the  feasibility  evaluation  as  well  as  fabrication 
and  mechanical  evaluation  of  generic  test  articles.  Primary  emphasis  should  be  placed  on 
fabrication  of  reinforced  metal  matrix  composite  components.  Fabrication  to  near  net  shape  or  net 
shape  is  desired.  Phase  n  effort  would  involve  fabrication  of  a  full-scale  component  using  the 
proposed  process. 


A89-020 

TITLE;  Direct  Electric  Tail  Rotor  Integrated  Drive  (DETRID)  System  for  Helicopters 


OBJECTIVE;  Develop  an  innovative  electric  tail  rotor  application  for  helicopters  in  which  a  tail 
rotor  blade  acts  as  core  of  an  electric  motor,  providing  the  necessary  antitorque  requirement. 


DESCRIPTION;  Phase  I  work  performed  will  determine  the  feasibility  and  merits/penalties  of 
integrating  a  helicopter  tail  rotor  into  an  electric  variable  speed  motor.  The  tail  rotor  will  comprise 
the  electric  motor  core.  Rare-Earth  (RE)  magnets  will  be  mounted  on  the  blade  tips.  Around  the 
rotor  blade  tips  will  be  a  circumferential  ring  of  commutated  field  coils.  Controls  and  switching 
logic/electronics  will  also  be  investigated.  The  total  DETRID  system  should  operate  off  that  voltage 
found  to  be  most  efficient  for  the  motor.  Continuous  max  torque  will  be  120  ft/lbs.  Blade  tip  max 
continuous  rate  of  rotation  will  be  1,140  RPM.  Reaction  time  for  RPM  speed  changes  will  be  3-5 
seconds.  The  tail  rotor  blades  will  be  variable  pitch.  A  variable  pitch  capability  will  be  designed 
into  the  DETRID  configuration.  Tail  rotor  diameter  will  be  four  feet.  Phase  II  would  involve 
detailed  design,  fabrication,  and  bench-type  testing  for  the  DETRID  configuration. 
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A89-021 

TITLE:  Airbag  Crash-Protection  Concepts  for  Single  Cockpit  Helicopters 

OBJECTIVE:  Develop  a  preliminary  system  design  with  limited  testing  of  critical  components. 

DESCRIPTION:  Cockpits  for  Army  attack  helicopters  are  becoming  more  confined  as  cross-section 
is  reduced  and  more  mission  equipment  is  required  adjacent  to  the  pilot’s  surroundings.  This 
cramped  cockpit  of  the  future  will,  therefore,  be  replete  with  many  head  and  limb  strike  hazards  in 
the  event  of  a  severe  but  survivable  crash  impact.  The  feasibility  of  a  self-deploying 
automative-type  airbag,  filling  the  cockpit  forward  of  the  pilot,  increases  as  cockpit  volume 
decreases  in  future  designs.  The  objective  of  this  program  is  to  determine  the  feasibility  of  such  a 
system  considering  the  many  design  questions  such  as  the  number  and  location  of  airbags,  crash 
sensor  design,  location  and  sensitivity,  gas  generator  types  and  inflation  times,  system  weight,  and 
cost. 


A89-022 

TITLE:  Crashworthy  Crewseat  Designs  Having  a  20-Degree  Seat  Back  Angle 

DESCRIPTION:  Today’s  Army  cockpits  almost  universally  use  pilot/copilot  seats  having  afixed 
13-degree  seat  back  tangent  line  (reclined  13-degrees  from  vertical).  Future  cockpits  are  projected 
to  require  a  more  reclined  pilot/copilot  seating  position  due  to  reduced  frontal  area  requirements 
and  minimizing  windshield  area.  The  design  implications  and  human  tolerance  considerations  of 
crashworthy  (stroking)  seats  having  seat  back  angles  at  20-degrees  or  more  are  unknown.  Potential 
seat  designs  and  how  the  seat-occupant  will  function  in  a  severe  but  survivable  crash  need  to  be 
explored.  Potential  hardware  designs  need  to  be  defined  along  with  their  weight  and  cost 
implications. 


LABCOM-ARMY  RESEARCH  OFHCE 
TITLE:  Optimum  Imagers  For  Image  Processing 


A89-023 


OBJECTIVE:  To  perform  research  on  the  interdependency  between  the  image-detection  process 
and  image  processing  to  optimize  their  combined  performance  for  target  acquisition. 


DESCRIPTION:  Much  research  is  being  performed  to  develop  image-processing  algorithms  and 
the  associated  signal-processing  hardware  to  provide  reliable,  real-time  detection  and  recognition  of 
objects.  Most  approaches,  however,  assume  a  standard  rectangular  array  of  image  detector 
elements  (pixels),  either  scanned  or  from  a  focal  plane  array.  This  process  constitutes  a  sampling 
and  quantization  of  the  real-world  analog  image  field.  In  this  topic,  research  is  sought  to  investigate 
the  dependence  of  the  performance  of  the  image-processing  algorithms  on  the  image-detection 
process.  The  goal  of  this  research  is  to  identify  the  properties  of  the  detection  process  that  affect 
the  accuracy  and  reliability  of  the  image  processing  algorithms,  to  find  the  functional  relationship 
between  image  detection  and  processing,  and  to  use  these  relationships  to  define  rules  for 
optimization  of  the  combined  process.  For  example,  hexagonal  sampling  of  images  has  been  shown 
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to  improve  processing  performance.  The  results  of  this  research  will  be  applicable  to  reducing  false 
alarms  and  to  improving  the  accuracy  and  reliability  of  target  detection,  classification,  recognition, 
and  identification.  Original  and  innovative  ideas  for  image  detection  and  processing  that 
signiHcantly  improve  automatic  target  acquisition  performance  may  result  from  this  research. 


LABCOM-ATMOSPHERIC  SCIENCES  LABORATORY 

TITLE:  Ultraviolet  Light  Detection  and  Ranging  (UDAR)  as  a  Remote  Sensor 


A89-024 


OBJECTIVE:  Develop  the  capability  for  standoff  detection  of  airborne  toxins  for  Army  aviation. 

DESCRIPTION:  An  ultraviolet  lidar  system  can  provide  information  about  the  fluorescent  signature 
(fluorescence  spectrum  and  decay  time)  of  a  particular  target  material.  This  information  can  aid  in 
identifying  the  material.  The  intervening  atmosphere,  background  materials,  and  mixed 
compositions  of  targets  make  the  actual  return  signal  from  a  ultraviolet  LIDAR  a  complex  mixture 
of  spectra.  Decay  time  determinations  from  UDAR  data  are  further  complicated  because  all 
fluorescent  signals  do  not  emanate  from  the  same  point 

in  space.  There  is  a  need  for  development  of  methods  of  recognizing  the  signature  of  target 
materials  in  the  presence  of  competing  signatures  in  a  UDAR  return.  Phase  n  efforts  shall 
complete  development  of  a  demonstration  operational  UV  UDAR. 


LABCOM-BALUSTIC  RESEARCH  LABORATORY 

TITLE:  Interaction  Of  Shaped-Charge  Devices  With  Electromagnetic  Fields 


A89-025 


DESCRIPTION:  The  application  of  electromagnetic  effects  to  shaped-charge  design  has  the 
potential  to  provide  new  ways  for  modifying  and  enhancing  device  functioning,  jet  characteristics, 
and  the  interaction  of  jets  with  conventional,  special,  and  electromagnetic  armor.  Although  the 
magnetic  fields  needed  to  produce  significant  effects  are  large,  such  fields  are  accessible  for 
laboratory  work.  We  are  interested  in  proposals  on  high  magnetic  field  confinement  and 
entrainment  in  shaped  charges  during  device  functioning,  and  on  shaped  charge  jet  interaction 
effects  with  magnetic  fields.  Computer  modeling  of  MHD  effects  is  inherently  more  complex  than 
conventional  hydrocode  calculations  for  shaped-charge  configurations.  As  a  consequence,  such 
studies  are  expected  to  be  expensive,  time  consuming,  and  of  uncertain  reliability.  For  this  reason, 
we  expect  to  emphasize  experimental  studies  in  our  program. 


LABCOM-ELECTRONIC  TECHNOLOGY  AND  DEVICES  LABORATORY 
TITLE:  High-Temperature  Superconductivity 


A89-026 


OBJECTIVE:  To  identify  the  possible  usees  for,  as  well  as  the  potential  limitations  of, 
high-temperature  superconductors  in  high-impact  Army  technology  areas  .DESCRIPTION:  The 
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basic  microscopic  theory  of  Bardeen,  Cooper  and  Schrieffer  is  used  to  estimate  the  characteristics  of 
high-temperature  superconductors— the  critical  distances  over  which  the  superconductivity  occurs 
are  quite  small  20  angstroms),  and  the  critical  magnetic  fields  needed  to  destroy  the 
superconductivity  have  extreme  type-n  values,  with  lower  critical  fields  of  less  than  1  kg  and  upper 
critical  fields  of  over  150  kg.  The  magnitude  of  the  estimated  characteristics  has  led  us  to  identify 
the  possible  use  as  well  as  the  potential  limitations  of  high-temperature  superconductors  in 
high-impact  Army  technology  areas.  Formulations  and  speculations  of  artificially  created 
semiconductor  structures  that  might  manifest  high-temperature  superconductivity  are  of  particular 
interest. 


LABCOM-HARRY  DIAMOND  LABORATORIES 
nrUE:  Dual-Polarization  95-GHz  Planar  Antenna 


A89-027 


DESCRIPTION:  A  compact  95-GHz  antenna  is  required  for  development  of  a  millimeter  wave 
standoff  fuze  for  self-contained  munitions.  Packaging  constraints  impose  severe  limitations  on  the 
design  of  both  the  millimeter  wave  hardware  and  the  signal-processing  elements  that  can  be  built 
into  the  fuze.  Millimeter  wave  antennas  for  95  GHz  that  are  currently  available  require  a 
considerable  amount  of  space  to  achieve  the  type  of  operation  that  is  required.  A  reduction  in  the 
antenna  size  would  allow  more  space  for  other  parts  of  the  system  and  an  overall  improvement  in 
performance.  A  millimeter  wave  fuze  design  concept  currently  under  investigation  includes  an 
antenna  for  circularly  polarized  radiation  that  has  characteristics  equivalent  to  that  of  a  quality 
paraboloidal-type  antenna.  Compact  antennas  such  as  microstrip  planar  arrays  and  slotted 
waveguide  arrays  have  been  considered,  but  improvements  in  design  or  in  fabrication  techniques  are 
needed  in  order  for  either  of  these  types  of  antennas  to  meet  other  performance  requirements. 
Proposals  that  identify  methods  for  overcoming  the  known  deficiencies  of  these  types  of  antennas  or 
for  investigating  new  compact  95-GHz  antenna  designs  are  solicited.  Phase  I  of  SBIR  program 
will  consist  of  an  investigation  of  a  specific  type  of  circularly  polarized  radiation.  The  antenna  shall 
be  able  to  receive  simultaneously  both  senses  of  circularly  polarized  radiation,  and  it  shall  have  an 
aperture  of  15  cm  or  less  in  diameter  and  3  cm  or  less  in  length.  The  investigation  will  include 
analyses  and/or  experiments  that  result  in  a  preliminary  design  and  an  estimate  of  how  well  the 
proposed  antenna  will  achieve  performance  goals  of  41-dBi  gain,  26-mrad  3-dB  beamwidth, 
-18-dB  sidelobes,  50  percent  net  efficiency,  30-dB  cross  polarization  isolation,  and  1-GHz 
bandwidth.  Since  ruggedness  and  fabrication  cost  will  be  of  importance  in  an  ultimate  application, 
comments  on  these  items  also  should  be  made  in  the  proposal  and  at  the  conclusion  of  the  first 
phase  of  the  investigation.  The  second  phase  shall  consist  of  the  fabrication  and  test  of  a  complete 
antenna  that  demonstrates  the  ability  to  meet  the  above  performance  goals. 
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LABCOM-HUMAN  ENGINEERING  LABORATORY 

A89-028 

TITLE;  Effect  of  Speech  Intelligibility  on  Performance:  Testing  in  Operational  Settings 

DESCRIPTION:  During  the  summer  of  1987,  the  Acoustics  Branch  of  the  Human  Engineering 
Laboratory  began  a  research  program  to  study  the  effect  of  speech  intelligibility  on  soldier 
performance.  The  first  study  was  conducted  at  the  Fort  Knox  Coft  tank  gunnery  training  facility  in 
February  1988.  This  research  program  is  designed  to  produce  measures  of  the  effects  of 
intelligibility  on  soldier  performance.  The  intitial  work  is  being  conducted  in  simulators  to  provide 
the  experimental  control  necessary  to  predict  this  intelligibility-performance  relationship. 
Subsequent  research  would  be  conducted  with  operational  units  in  the  field.  Various  possibilities 
for  extension  of  this  research  are  available.  One  such  posibility  in  the  Infantry  is  described  below: 

Infantry  Task.  Infantry  manuevers  can  be  broadly  classified  into  three  area:  attack,  defense, 
and  hostage.  The  following  research  is  described  for  two  platoons  of  11  soldiers  opposing  each 
other  in  a  hostage  situation.  Similar  research  can  be  designed  for  attack  and  for  defense 
manuevers;  here  the  hostage  situation  is  used  as  an  illustration. 

Scenario.  Whatever  scenario  is  used  must  be  communication-  and  strategy-intensive  to  allow  us 
to  measure  the  effects  of  degrading  intelligibility.  The  hostage  situation  has  these  characteristics. 
The  participants  are  only  told  the  ground  rules  going  in.  They  do  not  know  the  details  of  the  rescue 
plan.  These  must  be  communicated  as  the  progress  of  the  rescue  unfolds.  A  strategy-intensive 
plan  is  necessary  disrupting  communication  of  the  overall  success  of  the  plan  (the  strategy). 

Performance  Measure.  The  measures  of  effectiveness  are  part-task  and  whole-task  measures. 
Part-task  measures  are  specific  check  points  in  the  scenario.  (Terrorist  appears.  How  long  does  it 
take  to  kill  him?)  Whole-task  measures  are  survivability  and  success  of  the  mission.  Performance 
measures  are  incorrect  actions  (killing  a  friendly),  correct  actions  (killing  a  terrorist),  correct 
strategy  (hold  fire  until  I  give  the  signal),  speed  of  response,  rating  of  difficulty  (SWAT),  and 
debriefing  evaluation  of  communication  intelligibility. 

Although  some  tasks  may  be  more  difficult  due  to  visibility  or  motor-skill  demands,  within  a 
scenario  communication  tasks  should  maintain  a  consistent  level  of  intelligibility.  Enough  scenarios 
and  variations  on  these  must  be  created  to  allow  for  appraisal  in  repeated  measures  of  design. 


LABCOM-MATERIALS  TECHNOLOGY  LABORATORY 


A89-029 


TITLE:  Joining  of  Composite  Materials  and  the  Nondestructive  Evaluation/  Characterization  of  the 
Resultant  Joints 


OBJECTIVE:  Develop  techniques  to  join  advanced  metal-matrix  and  organic-matrix  composites 
materials  and  validate  their  structural  integrity/reliability  via  nondestructive  evaluation  techniques. 

DESCRIPTION:  Develop  innovative  techniques  to  join  advanced  metal-matrix  and  organic-matrix 
(thermoplastic)  composite  materials.  The  joining  methods  could  include  the  use  of  heterogeneous 
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bonding  agents  such  as  adhesives  and  brazes,  or  autogeneous  techniques  such  as  fusion  and  solid 
material  flow.  It  must  be  shown  that  any  joining  technique  selected  does  not  significantly  degrade 
the  bulk  properties  of  either  of  the  composite  materials  being  joined.  Validate  the  structural 
integrity/reliability  of  these  joining  techniques  via  nondestructive  evaluation/characterization 
methods  to  assess  the  interfacial,  structural,  and  mechanical  properties  of  the  joints. 


IJVBC0^1-VULNERABIL^^Y  ASSESSMENT  LABORATORY 

TITLE:  Air  Defense  and  Space  Systems  Electronic  Warfare  (EW)  Vulnerability 


A89-030 


DESCRIPTION:  Technological  advances  to  support  the  US  Army  EW  vulnerability  assessment 
(E>\  VA)  program  for  air  defense  and  space  systems.  The  US  Army  EWVA  program  for  air  defense 
and  space  systems  has  been  established  to  determine  the  performance  of  systems  or  system 
concepts  in  hostile  EW  environments  and  to  develop  and  recommend  electronic 
counter-countermeasures  (ECCM)  to  preserve  system  performance  in  these  environments. 
Technological  advances  are  needed  in  active  and  passive  electronic  countermeasures  (ECM), 
ECCM,  ground-based,  and  laboratory  instrumentation  and  techniques,  and  analytical  methods  and 
techniques.  These  areas  involve  all  regions  of  the  electromagnetic  (EM)  spectrum.  To  advance 
ECM  technology,  as  applied  to  air  defense  and  space  systems,  there  are  requirements  to  address 
methods  of  active  signal  generation,  cooperative  CMs,  and  passive  SMs  such  as  chaff  and 
obscurants.  In  the  areas  of  ECCM,  there  are  requirements  to  perform  ground-based  measurements 
of  parameters  of  airborne  CMs  such  as  responsive  ECM,  cooperative  CM,  and  cross  section  or 
density  of  passive  SM  techniques.  There  are  significant  shortfalls  in  the  technology  supporting 
analysis  of  air  defense  and  space  systems.  Work  needs  to  be  done  in  the  development  of  hardware 
and  software  models  of  terrain  clutter,  chaff  or  obscurants,  and  atmospheric  clutter.  Another  area 
of  importance  and  interest  is  the  use  of  fractal  geometry  for  simulation,  graphics  application,  and 
image  decoding  and  reconstruction. 


TROSCOM-BELVOIR  RDE  CENTER 

A89-031 

TITLE:  Development  of  Ultrasonic  Inspection  Method  for  Heavy-Section  Organic  Composites 

DESCRIPTION:  The  bottom  chord  for  the  Heavy  Assault  Bridge  (HAB)  has  been  designed  using  a 
graphite/glass/epoxy  composite  system.  Each  bridge  uses  12  chords  as  critical  structural  support 
components.  A  chord  is  approximately  2.5  in.  thick  by  30  feet  long,  with  thickness  ranging  from 
1.25  to  3.25  in.  The  chords  are  produced  by  hand  layup  techniques,  and  have  as  many  as  600  layers 
01  fibers  in  a  cross  section.  The  ratio  of  0  degree  graphite/90  degree  graphite/  45  degree 
pre-impregnated  glass  cloth  layers  varies  along  the  length  of  the  chord  in  order  to  take  advantage  of 
preferential  reinforcement  properties.  The  design  of  the  chord  also  includes  bolt  holes,  lined  with 
steel  brushing,  through  the  thickness  at  various  points  along  the  chord  length. 

Since  the  chords  are  considered  critical  components  of  the  HAB,  a  nondestructive  testing  method 
is  needed  to  inspect  the  chords  for  discontinuities  that  may  be  detrimental  to  their  in-service  use. 
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Preliminary  investigations  indicate  that  some  form  of  ultrasonic  inspection  would  be  appropriate  for 
this  heavy  sectioned  composite.  This  program  will  concentrate  on  developing  an  ultrasonic 
technique  that  will  be  capable  of  inspecting  a  full-  size  chord  for  discontinuities,  and  potentially  to 
differentiate  between  types  of  fibers  (graphite,  glass).  The  equipment  and  procedures  should  be 
applicable  to  the  environments  of  both  production  (quality  control)  and  depot  (damage  assessment). 


Phase  I  will  choose  the  ultrasonic  method  to  be  used  and  prove,  through  testing,  that  the  method 
is  applicable  to  the  chord  involved.  In  Phase  H,  the  procedure  will  be  refined,  and  the  sensitivity  of 
the  method  will  be  determined  for  specific  discontinuities  at  the  applicable  thicknesses  for  the 
chord.  The  procedure  developed  would  then  be  used  in  quality  control  of  chords  to  be  procured  in 
future  contracts. 

TROSCOM-NATICK  RD&E  CENTER 

A89-032 

TITLE:  Improved  Polymers  for  Adhesives  for  Bonding  Selected  Elastomers 

DESCRIPTION:  Butyl  rubber  is  resistant  to  traditional  chemical  and  mechanical  bonding.  Some 
types  of  adhesives  such  as  selected  neoprenes  provide  a  degree  of  bonding  butyl,  but  improvements 
are  desired.  Numerous  butyl  rubber  articles  and  butuyl  coated  fabric  items  are  in  use  and  many  of 
these  must  be  cemented  together  either  in  production  or  during  repair  of  damage.  It  is  desirable  for 
greater  durability  to  obtain  adhesion  stronger  than  the  rubber  itself  or  stronger  than  the  bond 
between  the  rubber  coating  and  fabric  substrate. 

Hypalon  (chlorosulfonated  polyethylene)  polymer  is  difficult  to  bond  to  itself  and  to  other 
materials.  In  specfic  applications,  we  are  dealing  with  Hypalon  coated  fabrics  to  which  other 
materials  must  be  bonded  to  fabricate  an  item.  For  example,  one  side  of  a  fabric  may  be  coated 
with  Hypalon  and  the  other  with  another  polymer.  The  Hypalon  must  be  bondable  both  to  itself  and 
to  the  other  polymer  in  this  case. 

Similarly,  it  is  sometimes  required  to  bond  butyl  rubber  to  polar  rubbers  such  as 
polyepichlorohydrin,  a  satisfactory  adhesive  for  this  purpose  has  yet  to  be  found. 

Many  adhesives  have  been  made  and  tried  using  commercially  available  polymers  but  none  have 
proven  entirely  satisfactory.  It  is  desired  to  develop  new  polymers  for  the  above  applications. 
Adhesives  made  from  these  can  be  either  solvent  based  or  two-part  curable  adhesives  or  for  some 
applications  heat-activated  adhesives. 


MISSILE  COMMAND 

’ITTLE:  Improvement  of  Test  Instrumentation  for  Filament-Wound  Structures 


A89-033 


DESCRIPTION:  Filament-wound  composite  structures  are  more  difficult  to  instrument  than  typical 
autoclave-cured  structures  due  to  the  inherent  rough  exterior  surface  and  the  irregular  surface  at 
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the  fiber  crossovers.  Many  tests  are  redone  due  to  poor  adherence  to  the  rough  surfaces  and  false 
readings  from  the  crossovers.  There  is  a  need  for  research  to  improve  the  test  instrumentation  of 
filament-wound  structures. 

A89-034 

TITLE:  Antenna  Cross-Coupling  in  a  Damped  Resonant  Cavity 

OBJECTTV'E;  Derive  antenna  configurations  and  associated  design  parameters  that  meet  specific 
requirements. 

DESCRIPTION:  The  need  exists  to  investigate  the  antenna  configuration  for  an  RF  anechoic 
chamber  that  can  simulate  a  controllable,  free  space  RF  environment  at  VHF  frequencies  and  in 
which  the  internal  dimensions  of  the  chamber  are  limited  in  width  and  height  to  between  one  and 
two  wavelengths.  Specific  requriements  are— 

a.  Dual  horizontal  and  vertical  polarization. 

b.  Capable  of  presenting  a  plane  wavefront  with  controllable  orientation  angle  in  three 
demensions  at  a  particular  receiver  location  in  the  chamber. 

c.  Minimum  mutual  cross-coupling  such  that  phase  and  amplitude  of  the  input  signals  to  each 
antenna  to  yield  the  desired  plane  wavefront  angle  and  signal  level  at  the  receiver  location  can  be 
readily  generated  under  digital  computer  control  over  as  wide  a  range  of  wavefront  orientation 
angles  and  signal  levels  as  possible. 

A89-035 

TITLE:  Automatic  Taget  Model  Degradation 

OBJECTIVE:  Support  the  automatic  creation  of  less  detailed  but  accurate  target  models  for 
hardware-in-the-loop  flight  simulations. 

DESCRIPTION:  Innovative  techniques  are  needed  to  degrade  the  resolution  of  an  infrared  target 
model  description  to  any  level  of  detail.  These  techniques  must  consider  the  computational  time 
necessary  to  degrade  the  image.  This  procedure  must  be  able  to  be  implemented  on  a  large-scale 
engineering  workstation.  More  specifically,  techniques  are  needed  to  (1)  take  a  high  resolution, 
three-dimensional,  faceted-target  model  geometry  and  automatically  degrade  it  to  a  less-detailed, 
lower-resolution  target  model,  and  (2)  take  a  high-resolution,  three-dimensional,  faceted,  infrared 
target  representation  and  automatically  degrade  it  to  a  less-detailed,  lower-resolution,  infrarc  i 
representation  while  maintaining  the  fidelity  of  the  signature.  The  techniques  developed  must  be 
capable  of  running  on  UNIX-based  engineering  workstations  such  as  an  IRIS  4D60  Turbo,  and  must 
require  minimal  human  intervention  in  their  operation  and  the  creation  of  output  files  to  be  used  by 
other  computer  programs. 
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A89-036 

TITLE;  Data  Enhancement  Techniques  for  Measurements  Using  Bandwidth-Limited 
Instrumentation 


DESCRIPTION:  The  state-of-the-art  of  the  measurement  of  fast  non-repetitive  transients  (such  as 
MIL-STD-2169)  is  usually  less  than  that  required  for  a  concise,  accurate  measurement.  Some 
compromising  of  the  bandwidth  of  the  sensed  signal  is  usually  required  in  order  to  provide  for 
pre-trigger  delay,  signal  transmission  over  a  long  transmission  line,  etc.  The  introduction  of  noise 
into  this  situation  makes  the  design  of  a  restoration  technique  especially  difficult.  The  development 
of  a  data-enhancement  system  for  restoration  of  the  bandwidth  of  signals  that  is  tolerant  to  noise  is 
required.  The  system  shall  be  capable  of  restoring  a  signal  that  has  been  bandwidth  degraded  by  as 
much  as  2:1  in  a  signal-to-noise  environment  of  16  dB.  This  data-enhancement  system  shall 
require  little  or  no  operator  interaction  and  shall  provide  an  assessment  of  the  quality  of  the  reduced 
data.  This  system  shall  be  capable  of  being  operated  in  the  environment  of  an  advanced  personal 
computer. 


TITLE:  Solid  State  Electronic  Gimbal 


A89-037 


DESCRIPTION:  Methods  are  needed  to  dynamically  reduce  the  size  (underscan)  and  control  the 
position  of  the  underscanned  area  on  the  photo-conductive  surface  for  solid-state  imaging  devices 
such  as  charge-coupled  devices  (CCD’s)  and  charge-injection  devices  (CID’s).  Variable 
underscanned  areas  of  up  to  4:1  are  the  goal.  For  a  typical  solid  state  device  with  a  400  X  400  pixel 
array  format,  underscanning  the  photo  conductive  surface  by  a  factor  of  4:1  implies  the  utilization 
of  one-fourth  of  the  total  sensor  area  available;  one-fourth  of  the  total  array  would  be  a  100  X  100 
array.  Dynamic  control  of  the  position  (location)  of  underscanned  array  implies  that  the  100  X  100 
pixel  portion  can  be  located  anywhere  in  the  entire  400  X  400  array.  Therefore,  at  any  particular 
time,  only  one-fourth  of  the  photo  conductive  surface  is  being  used.  Standard  video  output  format 
must  be  maintained  regardless  of  underscanning  ratios  and  position  of  the  scanned  area.  Linear 
resolution  degradation,  with  respect  to  degree  of  underscanning,  is  recognized.  Dynamic  positioning 
control  (or  new  position  update)  and  size  control  shall  be  from  DC  to  the  TV  frame  rate.  The 
technique  of  moving  the  reduced  scanning  area  over  the  sensor  surface  is  analagous  to  the  angular 
motion  imparted  to  a  TV  sensor  mounted  on  an  electro-mechanical  gimbal  and  will  be  referred  to 
as  solid-state  electronic  gimballing.  One  practical  application  is  to  provide  image  stabilization 
electronically  rather  than  with  electro-mechanical  gimbals. 


A89-038 


TITLE:  Concepts  for  Spatially  Encoding  Millimeter  Wave  Beam 

DESCRIPTION:  Innovative  concepts  are  needed  for  spatially  encoding  millimeter  wave  beams  for 
beamrider  missile  guidance  applications.  A  rearward-looking  receiver  on  the  missile  senses  its 
position  in  the  beam  from  the  spatial  coding,  and  provides  corrective  commands  to  the  missile  to 
cause  it  to  fly  down  the  center  of  the  beam.  The  concept  should  be  lightweight,  small  in  size,  and 
economical  to  produce.  The  construction  of  a  prototype  beam  projector  and  receiver  and  validation 
of  the  combined  performance  is  an  essential  part  of  the  Phase  I  effort.  Millimeter  beamrider 
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guidance  has  potential  for  direct  fire,  antiarmor  applications,  and  as  the  mid-course  phase  of  a 
concept  that  features  handover  to  a  homing  seeker  for  the  terminal  phase.  The  concept  developed 
under  this  program  should  be  applicable  to  both  guidance  concepts.  The  long-range  objective  of 
this  program  would  be  a  brassboard  demonstration  of  the  beam-encoding  concept  that  includes  the 


receiver. 


A89-039 


TITLE:  Ceramic  Components  for  Turbojets 


DESCRIPTION:  The  performance  of  small  gas  turbine  engines  can  be  significantly  improved  by 
utilizing  a  ceramic  turbine  and  bearing  because  of  the  higher  operating  temperature  such 
components  would  allow.  Ceramic  turbines  have  already  been  introduced  in  turbochargers  and  it 
would  be  extremely  worthwhile  to  exploit  this  available  component  in  a  small  tactical  turbojet. 
Innovative  research  is  required  to  integrate  a  ceramic  turbine  and  bearing  into  a  tactical  turbojet 
engine.  Feasibility  investigations  must  include  determining  the  operating  temperature  limit  and 
operating  life  of  such  components  in  the  context  of  a  small,  short  duration  tactical  turbojet  engine. 


A89-040 


TITLE:  Correlation  of  Insensitive  Munitions  Tests  to  Card  Gap  Values 


DESCRIPTION:  Research  is  needed  to  establish  the  correlation  between  card  gap  values  and 
insensitive  munitions  tests  for  various  missile  propellant  formulations.  Results  from  shock 
sensitivity  and  bullet  impact  testing  will  be  compared  with  the  corresponding  card  gap  values  for  the 
propellant  formulation  in  question.  Comparison  of  such  data  provided  to  the  investigator  will  then 
be  used  to  determine  the  relationship  of  shock  and  bullet  impact  sensitivity  to  corresponding  card 
gap  values.  This  correlation  could  then  be  used  to  predict  the  response  to  such 
insensitive-munitions  testing  of  a  propellant  formulation  based  on  its  known  card  gap  value. 


A89-041 


TITLE:  Tandem  Warhead  Technology 


OBJECTIVE:  Establish  a  theory  of  tandem  warhead  behavior  by  establishing  design  algorithms  and 
testing  procedures. 

DESCRIPTION:  Tactical  missiles  attacking  hard  targets,  i.e.,  tanks,  bunkers,  etc.,  will  rely 
increasingly  on  tandem  warhead  technology.  The  effectiveness  of  two  or  more  warheads  to  defeat 
advanced  armor  has  been  proven  in  several  programs.  Valuable  information  about  physics  of 
warhead  interaction  and  its  effect  on  performance  has  been  acquired.  The  investigative  programs 
have  been  expensive,  and  have  frequently  had  detrimental  impact  on  overall  program  schedules. 
Critical  parameters  affecting  tandem  warhead  performance  are  required  so  that  design  and  testing 
can  be  accomplished  more  expeditiously.  Of  special  importance  is  a  means  of  predicting 
blast-induced  interactions  and  their  effects  on  jet  formation  and  performance.  Means  of 
minimizing  the  detrimental  interactions  are  needed.  The  effects  of  separation,  jet  speed,  and  time 
delay  on  performance  should  be  characterized. 


A89-042 

TTTLE:  Non-Destructive  Evaluation  (NDE)  Methods/Technologies  Applicable  for  Nozzles  Made  of 
Reinforced  Phenolic 

DESCRIPTION:  There  exists  a  need  to  determine  and  prove  NDE/Methods/Techniques  that  analyze 
reinforced  phenolic  materials  currently  being  used  for  nozzles  of  various  systems.  This  technology 
is  very  much  needed  to  determine  missile/  rocket  and  detect  cracks,  porosity,  voids  and  other 
anomalies  in  the  nozzles  that  influence  the  mechanical  properties  and  therefore,  could  cause 
strength  variations  that  may  result  in  nozzle  failure.  These  methods  are  also  needed  to  determine 
reasons  for  poor  repeatability  of  mechanical  property  data  that  have  been  experienced  by  these 
materials.  This  effort  would  verify  and  simplify  the  utility  of  this  most  promising  non-destructive 
test  methods  of  phenolics  in  nozzle  applications. 


A89-043 

TITLE;  Development  of  Physically  Low  Thickness  Radio-Frequency-Absorbing  Material 

DESCRIPTION;  A  material  for  lining  the  boundaries  of  an  RF  anechoic  chamber  that  simulates  a 
free-space  environment  at  VHF/UHF  frequencies  is  required  to  be  designed  and  developed.  The 
material  is  required  to  have  a  physically  small  thickness  relative  to  the  wavelength  of  the  lowest  RF 
frequency  used  in  the  chamber. 


TITLE;  Dynamic  Stability  of  Flexible  Missiles 


A89-044 


DESCRIPTION;  Slender  spinning  missiles  are  suspected  to  be  sensitive  to  dynamic  coupling 
between  the  spin  and  the  transverse  axes.  This  phenomenon  could  be  triggered  by  strain  energy 
stored  within  the  missile  body  due  to  launch  conditions  and/or  structural  damping.  Spinning 
satellites  with  nutation  dampers  have  been  studied  in  detail.  The  same  phenomenon  will  probably 
exist  for  slender  flexible  spinning  missiles  flying  within  the  atmosphere.  Aerodynamics  will  affect 
their  behavior  until  burnout.  Innovative  research  is  needed  to  determine  the  magnitude  and  possible 
effect  of  this  coupling  on  the  behavior  of  missile  trajectories.  Sudden  and  momentary  transfer  of 
rotational  energy  from  spin  about  the  minimum  axis  of  inertia  to  some  other  configuration  could 
explain  some  observed  flight  abnormalities.  The  follow-on  phase  involves  improving  the  range  and 
accuracy  of  rockets  and  missiles.  The  goal  would  be  to  accurately  launch  and  fly  to  line-of-sight 
targets  at  hypervelocities  to  extended  ranges.  Missiles  with  high  length-to-diameters  will  be 
required  for  low  drag. 


TITLE:  Large  Size  Indium  Gallium  Arsenide  (InGaAs)  Protodetectors 


A89-045 


DESCRIPTION:  Indium  gallium  arsenide  (InGaAs)  photodetectors  are  becoming  quite  important  in 
receivers  for  fiber  optics  communications  systems  and  eyesafe  laser  rangefinders  in  the  1.3  to  2.1 
micrometer  spectral  region.  At  present,  the  detectors  are  small  (1-2  mm  diameter  or  less),  and 
cannot  be  used  in  laser  seekers  or  trackers  which  have  a  large  field-of-view  and  thus  require  large 
detectors  (greater  than  1  cm  diameter).  Quadrant  detector  configurations  are  needed  for  many  of 
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these  applications.  Research  is  required  to  develop  the  large-area  detectors  that  must  have  high 
sensitivity  to  pulsed  laser  radiation. 


TANK-AUTOMOTIVE  COMMAND 

TITLE:  Large-Area  Passive  Broadband  Laser  Filters 


A89-046 


OBJECTIVE:  Successful  fabrication  and  demonstration  of  a  broadband  filter  that  can  be  integrated 
and  used  with  existing  unity  vision  equipment  designs. 


DESCRIPTION:  A  need  exists  for  broadband  laser  filters  that  operate  in  the  visible  region  (400-700 
nanometers),  do  not  require  any  external  biasing  (thermal  or  electrical)  or  a  focal  plane,  and  can  be 
used  over  relatively  large  areas  (100  square  cm).  The  filter  should  normally  have  a  high  photopic 
transmission  (50%  or  greater)  and  must  provide  protection  against  both  pulsed  and  continuous  wave 
(CW)  lasers.  It  is  recognized  that  a  combination  of  approaches  may  be  necessary  to  meet  these 
goals. 


TECOM-WHITE  SANDS  MISSILE  RANGE 

A89-047 

TITLE:  Multispectral  Data  Processing 

DESCRIPTION:  Multisensor  tracking  platforms  for  instrumentation  support  of  inflight  missile  and 
aircraft  systems  testing  are  being  developed  that  will  have  a  high-resolution  coherent  millimeter 
wave  (MMW)  radar  collocated  with  visible  and  infrared  imaging  sensors.  Development  of  a 
processing  methodology  is  required  that  is  capable  of  cooperatively  integrating  the  information 
available  from  all  three  sensors  to  provide  a  comprehensive  estimate  of  flight  vehicle  position, 
attitude,  and  event  parameters.  For  example,  the  attitude  information  available  from  visible  and 
infrared  sensors  might  be  augmented  by  the  spectral  information  available  in  the  radar  return.  (The 
processing  technique  that  provides  the  detailed  spectral  analysis  of  coherent  radar  signals  has 
already  been  developed  and  is  used  on  a  regular  basis). 

Conversely,  the  visible  and  infrared  images  might  better  define  the  range  data  available  from  the 
radar  return.  Hardware  requirements  and  architectures  commensurate  with  the  proposed 
methodology  and  expected  processing  loads  need  to  be  identified. 


TITLE:  Digital  Focusing 


A89-048 


DESCRIPTION:  The  focusing  of  optical  instruments  during  optical  track  is  currently  done  using 
radar  data.  Accuracy  needed  for  many  missions  requires  a  more  precise  focusing  method. 
Focusing  based  upon  analysis  of  real-time  video  images  using  special  purpose  hardware  will  result 
in  more  accurate  focus.  This  hardware  could  work  either  in  the  frequency  or  time  domain. 
Focusing  algorithms  must  operate  at  rates  high  enough  to  keep  video  cameras  ‘  focused  while 
operating  at  sixty  fields  per  second.  Commercially  available  systolic  array  architectures,  such  as  the 
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GAPP  chip  produced  by  NCR  Corporation,  appear  to  be  promising  as  low-cost  hardware  engines  for 
solving  the  focusing  problems  encountered  in  tracking  high-dynamics  targets.  The  desired  objective 
is  to  produce  a  low-cost  hardware  design  that  can  solve  this  focusing  problem. 


TECOM-COMBAT  SYSTEMS  TEST  ACTIVITY 


TITLE:  Heat  Flux  Sensor  for  Vulnerability  Testing 


A89-049 


DESCRIPTION:  The  US  Army  performs  vulnerability  tests  on  many  of  its  weapon  systems.  Testing 
usually  involves  exposing  a  fully  loaded  weapon  system  to  live  anti-armor  ammunition.  The 
weapon  systems  under  test  are  loaded  with  ammunition,  fuel,  dummies  in  place  of  troops,  and 
various  instrumentation.  During  vulnerability  testing  the  dummies  inside  the  test  item  can  be 
exposed  to  adverse  temperature  and  heat  flux  eonditions.  Temperatures  ean  exeeed  2000  degrees 
Fahrenheit.  It  is  important  to  measure  the  conditions  each  dummy  member  has  been  exposed  to 
during  a  live-fire  event.  Of  particular  interest  is  the  heat  flux  levels  neeessary  to  eause  seeond  or 
third  degree  burns  to  the  human  body.  An  appropriate  model  for  heat  flux  versus  burn  to  the 
human  body  will  be  selected.  A  sensor  will  be  developed  that  can  accurately  measure  the  heat  flux 
levels  necessary  to  cause  burns  to  the  human  body.  Calibration  equipment  will  be  developed  that 
will  allow  the  user  to  verify  the  operation  and  accuracy  of  the  transducer  just  prior  to  testing.  The 
transducer  will  be  small  enough  to  be  mounted  at  one  of  several  locations  on  a  dummy  placed  inside 
the  weapon  system  under  test.  The  transducer  output  will  drive  at  least  200  feet  of  shielded  low 
impedance  cable. 

TECOM-YUMA  PROVING  GROUND 


A89-050 


TITLE:  In-Bore  Motion  Detection  System  for  Flash  X-Ray  Trigger 


DESCRIPTION:  The  present,  non-contact  method  for  triggering  is  mounting  in  the  gun  barrel 
pressure  transducers  that  detect  the  passage  of  the  projectile.  This  method  is  not  acceptable  for 
thin-wall  gun  barrels,  composite  gun  barrels,  and  for  in-bore  flash  X-ray  studies.  This  and  the 
alternative  method  of  using  strain  gages  often  do  not  work  when  an  in-bore  malfunction  disturbs  the 
normal  pressure  characteristics.  A  new  non-contact  method  for  triggering  is  required  to  meet  these 
applications.  The  primary  application  would  be  for  main  tank  guns  but  should  also  be  suitable  for 
artillery  weapons. 


TECOM-ELECTRONIC  PROVING  GROUND 


A89-051 


TITLE:  Testing  Embedded  Parallel  Processing-Based  Systems 

OBJECTIVE:  Creation  of  a  set  prototype  software  tools  for  testing  embedded  systems  employing 
parallel  processing  technology. 


52 


DESCRIPnON:  A  variety  of  Government-  and  industry-funded  research  initiatives  are  underway 
to  create,  develop,  and  transfer  to  production  computational  environments  based  on  multiple 
processors  operating  in  parallel  to  generate  levels  of  computing  power  beyond  what  is  available  in 
conventional  architectures.  A  number  of  these  environments  have  already  reached  the  stage  of 
commercial  products.  The  computational  models  upon  which  these  environments  are  based  differ 
in  terms  of  granularity  of  parallelism,  degree  and  methods  of  coupling  processing  between 
processing  elements,  topologies,  and  protocols  for  interprocessor  communication.  Testing  of 
embedded  systems  employing  these  environments  is  likely  to  require  novel  techniques,  and  these 
techniques  will  vary  to  some  degree  with  the  computational  model  implemented.  Moreover,  the 
testing  will  need  to  extend  into  the  characteristic  of  the  environment  itself  to  verify  a  correct 
implementation  of  the  model  employed  as  the  technology  will  be,  for  some  years  to  come,  immature 
in  comparison  with  compiler,  operating  system,  and  architectural  technology  of  current  systems. 
This  task  should  seek  to  establish  a  working  taxonomy  of  computational  models,  build  an  extensible 
tool  to  aid  in  identifying  and  characterizing  systems  under  development  in  terms  of  the  taxonomy, 
and  build  a  prototype  tool  to  generate,  from  a  library  of  proven  algorithms,  benchmarks  for  testing 
model  features  implemented  in  the  environment  to  be  tested. 

TECOM-DUGWAY  PROVING  GROUND 

A89-052 

TITLE:  Optical  Sensing  Using  a  Naturally  Illuminated  Scene 

DESCRIPTION:  Current  scintillometers  utilize  a  transmitter  and  receiver  to  define  a  optical  path; 
however,  crosswinds  can  be  measured  using  a  naturally  illuminated  scene  (i.e.,  no  transmitter). 
Path- weighting  functions  can  become  complex,  but  the  procedure  is  feasible.  A  scintillometer  of 
this  design  has  significant  military  applications  for  correcting  gun  azimuth  and  elevation  for  optical 
distortion  and  crosswind.  The  objective  is  the  development  of  a  scintillometer  that  will  utilize  the 
naturally  illuminated  scene. 

CECOM-CENTER  FOR  COMMAND,  CONTROL,  AND  COMMUNICATION 

A89-053 

TITLE:  Artificial  Intelligence  for  Command  and  Control 

OBJECTIVE:  The  objective  of  this  effort  is  to  design  a  tactical  decision  aid 
for  eventual  use  by  an  Army  commander  or  staff  member. 

DESCRIPTION:  The  decision  aid  should  be  designed  to  significantly  enhance  military  planning  as 
currently  practiced  in  the  field  or  in  garrison.  The  target  environment  for  the  decision  aid  is  a 
testbed  that  supports  extensive  Army  user  interaction  within  field  training  or  command  post 
exercise.  The  design  must  integrate  artificial  intelligence  techniques  with  other  technologies  into  a 
system  of  demonstrable  utility  to  an  Army  user. 

Possible  decision  aid  include  (but  are  not  limited  to)— 


1.  A  wargaming  facility  that  provides  detailed  explanations  to  user  questions; 

2.  A  course  of  action  advisor/critic; 

3.  An  integrated  geographic  information  system  and  terrain  analysis  system; 

4.  A  site-selection  advisor  (e.g.  signal  centers,  supply  points,  headquarters  location); 

5.  A  force-movement  analyzer  that  advises  staff  member  on  movement  alternatives  and 
time  constraints; 

6.  A  terrain-management  tool  which  assigns  both  combat  and  support  units  to 
appropriate  locations; 

7.  An  obstacle-emplacement  advisor  for  preparing  a  combat  engineer  barrier  plan; 

8.  A  route-selection/evaluator  system  for  logistics  support; 

9.  A  tool  that  projects  fuel  consumption  rates  based  on  terrain,  weather,  vehicle  types, 
mission,  etc.; 

10.  A  system  that  intelligently  displays  and  manages  tactical  graphics  for  staff  planners; 

and 


11.  A  distributed  force-level  control  system  that  facilitates  cooperative  problem  solving 
among  dispersed  command  posts. 


The  decision  aid  must  be  effective,  yet  easy  to  use.  As  an  example 
consider  the  portrayal  of  battlefield  geometry,  which  many  of  the  above  systems  must  represent.  It 
consists  of— 


1.  Control  measures  (e.g.  flight  corridors,  objectives,  axes  of  advance,  phase  lines, 
prepared  positions,  main  supply  routes,  lines  of  communications,  bridging  sites,  and  avenues  of 
approach); 

2.  Key  terrain; 

3.  Barriers  and  obstacles;  and  the 

4.  Communications  grid  (including  indigenous  capabilities  and  electronic  warfare 
network  coverage). 


A  useful  decision  aid  must  allow  rapid  and  easy  input  of  battlefield  geometry  by  the  user.  The 
system  should  provide  explanations  as  necessary;  but  unobtrusively  support  the  user’s  mission. 

A  successful  system  design  will— 


1.  Describe  the  user’s  environment; 

2.  Identify  the  specific  user  needs  to  be  addressed  by  the  system; 

3.  Specify  the  functional  components  of  the  system  and  their  interrelationship;  and 

4.  Describe  the  procedural  basis  of  each  component  to  an  appropriate  level  of 
abstraction. 


The  first  three  items  listed  above  should  be  written  in  a  manner  accessible  to  regular  Army 
personnel  for  their  review  and  comment.  A  limited  prototype  demonstration  of  the  objective  system 
is  desirable,  but  not  mandatory. 


i 


i 
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CECOM-CENTER  FOR  SOFTWARE  ENGINEERING 


A89-054 

TITLE:  Requirements  Engineering  Technology 

DESCRIPTION:  The  requirements  statement  for  an  Army  system  can  be  viewed  as  an  architectured 
product,  with  an  associated  life  cycle.  This  leads  to  the  notion  of  requirements  engineering  that  can 
be  defined  as  “a  systematic  approach  to  the  development,  transition,  evolution  and  dissolution  of 
requirements  for  a  system.”  This  is  a  relatively  new  concept  with  little  or  no  supporting  technology. 
The  purpose  of  this  SBIR  topic  is  to  solicit  innovative  ideas  and  promising  techniques  that  would  be 
a  foundation  for,  or  be  an  integral  part  of,  requirements  engineering. 

Phase  one  products  would  be  reports  establishing  proof  of  concept  or  describing  the  approach 
and  procedures  to  be  used  for  the  requirements  engineering  techniques  proposed.  Phase  two 
products  would  involve  demonstration  of  techniques,  prototype  tools,  and  reports  fully  describing 
the  techniques  and  procedures  developed  and  recommendations  for  incorporating  those  techniques 
and  procedures  into  the  system  life  cycle. 


CECOM-CENTER  FOR  EW/RSTA 

A89-055 

TITLE:  N-Feature  Electronic  Support  Measure  (ESM)  Data  Clustering  and  Matching 

DESCRIPTION:  Rapid  clustering  and  matching  of  N-feature  ESM  sensor  data  in  a  high  density  EW 
environment  is  critical  to  ESM/ECM  performance.  The  availability  of  multisensor  data  with 
intermingled  feature  parameters  offer  a  good  application  for  clustering  and  matching  algorithms  and 
techniques.  High  density  signal  environments  are  composed  of  large  numbers  of  signals  in 
time/spectral  overlap,  not  easily  separated  by  the  window  addressable  memory  functions  currently 
utilized.  The  EW  objective  in  this  case  is  to  conduct  N-feature  space  clustering  and  matching  for 
rapid  signal  separation,  identification,  and  decisions.  The  solution  should  address  threat  system 
War  Reserve  Modes  (WARM)  and  agilities,  adapt  to  changing  signals  and  environments,  and  have 
the  capability  of  developing  and  extracting  operational  templates  for  optimum  tracking  and/or 
prediction  in  the  support  of  countermeasures  or  hand-off  to  hard  kill  tracking  weapons.  In  these 
applications  it  is  necessary  to  reliably  isolate  a  single  emitter  or  system  in  a  complex  feature  space 
having  closely  related  neighboring  signals  and  adapt  to  changing  signals  and  environments. 

The  Phase  I  effort  will  evaluate  and  analyze  innovative  processing  approaches,  techniques, 
designs,  or  algorithms  which  achieve  signal  separation  goals.  The  concept  shall  be  defined  and 
assessed  in  comparison  to  existing  methods  and  systems.  The  goal  of  Phase  I  shall  be  to  define  the 
problem  and  to  demonstrate  analytically  concept  feasibility.  The  Phase  n  effort  will  concentrate  on 
detailed  definition  of  the  concept  with  a  demonstration,  test,  and  verification  of  proof-of-principle. 
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CECOM-CENTER  FOR  SIGNALS  WARFARE 

A89-056 

TITLE:  Antenna-Amplifier  Network  Integration 

DESCRIPTION:  The  objective  is  to  develop  a  modular  power  antenna-amplifier  using  field  effect 
transistor  (FET)  technology  to  achieve  a  non-linear  active  antenna  impedance  matching  network 
with  very  high  power  density  non-linear  amplifier.  The  antenna-amplifier  is  to  be  the  linear 
transmitter  for  small  jammer,  e.g.,  RPV,  expendables,  as  well  as  the  basis  for  forming  very  high 
power  transmitter  from  a  few  modules.  It  must  provide  good  efficiency  for  maximum  emitted 
power  output.  It  is  desired  that  the  distortion  products  be  as  low  as  possible  to  provide  low 
harmonic  content  in  large  transmitters,  but  must  be  held  to  a  practical  value  in  order  to  maintain 
reasonable  efficiency.  This  work  is  aimed  at  simultaneous  dramatic  improvements  in 
antenna-amplifier  power  and  bandwidth  for  a  given  size  which  will  require  a  substantial 
improvement  over  present  capability.  Highly  imaginative  and  innovative  techniques  will  probably  be 
required,  but  must  be  limited  to  practical  approaches  usable  for  military  applications  such  that 
further  development  could  produce  equipment  suitable  for  operation  and  maintenance  by  US  Army 
forces  in  the  field. 

In  jamming  systems,  requirements  for  large  gains,  bandwidths,  directivity,  and  efficiency  are 
often  present.  Wien  the  weight  and  size  of  the  installation  are  not  of  overriding  concern,  the 
preferred  approach  would  be  to  use  antennas  of  sufficient  size  to  ensure  that  these  objectives  are 
met.  Such  antennas  are  usually  several  wavelengths  or  larger  in  size,  and  then  typically  include 
conventional  dipoles,  whips,  log  periodics,  and  other  types.  In  many  cases,  however,  such  as  with 
small  mobile  platforms  (e.g.,  jeeps  and  small  RVPS),  the  available  space  may  be  extremely  limited. 
In  addition,  other  limits  are  sometimes  encountered,  such  as  the  often  critical  aerodynamic 
constraints  associated  with  some  RPVS,  which  do  not  allow  the  use  of  large  antennas.  “Electrically 
small”  antennas,  or  antennas  that  exhibit  maximum  dimensions  less  than  a  half  wavelength,  are 
often  the  only  alternative.  Unfortunately,  electrically  small  antennas  have  imposed  severe 
limitations  upon  the  overall  efficiencies  of  these  jamming  systems,  particularly  where  broadband 
operation  is  desired. 

PHASE  I  -  The  feasibility  of  an  antenna  integrated  with  active  amplifier  circuitry  is  to  be 
investigated  to  achieve  significantly  improved  performance.  This  would  accomplished  via  design 
analysis  of  active  circuitry  driving  the  very  small  radiation  resistance  directly  without  the  necessity 
of  matching  impedances  to  a  common  level  (normally  50  ohms).  The  major  thrust  of  this  effort  is 
to  develop  unique  approaches  to  the  design  of  broadband,  electrically  small  antennas,  with 
improved  transmitting  efficiencies,  through  the  use  of  active  circuitry.  That  is,  active  circuits  are  to 
be  used  in  place  of  conventional,  passive  matching  networks  for  improved  bandwidth  and  matching 
efficiency.  In  addition  to  this,  the  actual  antenna  structure  is  to  be  integrated  (attached  directly) 
with  the  RF  amplifier  itself  so  that  the  two  are  considered  as  one  entity  (with  possibilities  for 
improved  performance). 

PHASE  n  -  The  contractor  shall  design,  fabricate,  test,  and  evaluate  an  interim  antenna 
amplifier  of  each  possible  candidate  type  to  demonstrate  the  achievement  of  3-  to  300-MHz  and  1- 
30-MHz  bandwidths  using  existing  low  power  FETs.  The  minimum  power  output  should  be  100 
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watts.  This  design  should  also  demonstrate  achieving  high  radiated  efficiency  and  distortion  and 
spurious  products  output  requirements. 

Using  the  output  of  above,  the  contractor  shall  design,  fabricate,  test,  and  evaluate  a  high  power 
design  of  each  type  using  any  available  and/or  experimental  high  power  transistors,  or  combination 
of  circuit  approaches  if  only  low  power  devices  are  available.  The  minimum  RF  power  output  in  the 
fundamental  frequency  should  be  250  watts  continuous  wave  (CW)  from  3  to  300  MHz  and  500 
watts,  1  to  30  MHz.  This  design  should  show  achieving  the  frequency  range  and  any  tuning  time, 
efficiency,  distortion,  and  spurious  products  and  be  at  the  smallest  possible  physical  dimensions 
achievable,  limited  only  by  the  thermal  hotspot  temperatures  of  the  components  for  CW  operation. 
Each  candidate  shall  be  evaluated  for  attainment  of  all  of  the  performance,  physical,  and  other 
requirements.  The  emphasis  shall  be  on  achieving  high  power  density  (watts  per  cubic  cm,  watts 
per  kg).  The  amplifier  shall  demonstrate  the  feasibility  of  being  air  cooled  (with  the  use  of  fans) 
when  in  a  stand-alone  or  two-amplifier  configuration  for  small  jammers  and  being  liquid  cooled 
when  in  multiple  BPM  amplifier  configuration  for  large  standoff  jammers. 


CECOM-CENTER  FOR  NIGHT  VISION  AND  ELECTRO-OPTICS 
TITLE:  High-Temperature  Superconducting  Infrared  Sensor  and  Components 


A89-057 


DESCRIPTION:  The  following  class  of  projects  involve  applying  the  results  of  new 

high-temperature  superconductors  to  infrared  systems: 


(1)  Bolometric  Sensor— This  involves  using  the  superconducting  transition  temperature  as 
the  infrared  sensor  mechanism. 


(2)  Weak  Link  Detector— This  involves  using  the  weak  link  properties  of  the 
superconductor  as  an  infrared  detector. 

(3)  Thermoelectric  Cooler— This  involves  the  use  of  superconducting  elements  in  the  cold 
stage  of  the  TE  cooler  to  achieve  lower  temperature. 

(4)  Superconducting  Optical  Shutter— This  involves  using  superconducting  as  an  optical 

switch. 


COE-CONSTRUCTION  ENGINEERING  RESEARCH  LABORATORY 
TITLE:  Cognitive  Formatting  of  Electronic  Documents 


A89-058 


DESCRIPTION:  In  the  future  it  will  be  possible  to  get  both  an  electronic  copy  and  a  paper  copy  of 
almost  any  document.  To  alleviate  the  classical  “precision  vs.  recall”  problem  of  information 
retrieval,  it  would  be  helpful  to  embed  in  the  electronic  document  electronic  “flags”  that  classify  the 
document  as  to  its  “cognitive  form.”  Several  standards  for  word  processing  and  for  publishing  are 
available,  but  currently  no  standards  exist  for  classifying  the  cognitive  aspects  of  a  document’s 


57 


contents.  A  classification  system  needs  to  be  developed  that  classifies  the  knowledge  contained  in  a 
document  by  several  “orthogonal”  reference  axes.  (One  would  hot  e  that  an  orthogonal  retrieval 
approach  would  increase  “recall”  without  reducing  the  ’’precision”  of  an  information  retrieval 
search).  The  document  content  classification  system  should  be  generic  enough  to  be  used  in  both 
the  Arts  and  the  Sciences,  and  should  allow  for  sub-sets  of  more  restrictive  classifications  peculiar 
to  a  certain  discipline. 


TITLE:  Video  Imaging  for  Building  Interior  Maintenance  Inspections 


A89-059 


DESCRIPTION:  Facility  maintenance  inspections  are  performed  periodically  for  determining 
facility  condition  and  work  needs.  Visual  inspection  procedures  are  almost  exclusively  employed. 
This  is  a  very  labor-intensive  process  and  limits  the  amount  of  actual  inspection  that  can  be 
performed  due  to  resource  techniques  be  developed  that  can  capture  the  needed  inspection 
information  for  building  interiors.  The  information  should  be  captured,  digitized,  and  be  tranfered 
directly  into  a  computerized  database. 


TITLE:  Underground  Storage  Tank  Finder 


A89-060 


DESCRIPTION:  Leaking  underground  storage  tanks  (UST)  are  a  major  source  of  groundwater 
pollution  in  the  United  States.  There  are  over  a  million  known  UST’s  and  many  more  unreported 
abandoned  UST’s  whose  exact  location  is  not  known.  The  purpose  of  this  project  is  to  develop  a 
field-portable  device  to  locate  abandoned  and  unreported  UST’s  that  are  constructed  of  steel, 
fiberglass-reinforced  plastic,  concrete,  and  other  construction  materials.  The  UST  locator  should 
strive  for  low  cost  as  well  as  simplicity  so  that  it  can  be  used  by  field  personnel. 


A89-061 

TITLE:  Lead  Concentration  Monitoring  and  Compliance  in  Drinking  Water  Distribution  Systems 

DESCRIPTION:  Recent  amendments  to  the  Safe  Drinking  Water  Act  (SDWA),  applicable  to  all 
Army  installations,  require  extensive  monitoring  for  lead  concentrations  in  drinking  water  at  the 
consumer’s  tap.  If  the  lead  concentration  exceeds  maximum  contaminant  level  (MCL),  the  SDWA 
requires  modifications  in  the  treatment  process  to  reduce  the  lead  contamination  level.  However, 
there  is  no  specific  guidance  for  treatment  technique  requirements  for  control  of  lead.  The  objective 
of  this  research  is  to  develop  a  non-intrusive  standardized  test  method  for  lead  control,  which  does 
not  require  utility  personnel  to  enter  consumers’  homes.  The  standard  test  will  be  designed  to 
optimize  treatment  technique  requirement  for  Army  water  utilities  to  implement,  aimed  at  the 
minimization  of  lead  leaching  from  home  plumbing,  in  particular. 


COE-ENGINEERING  TOPOGRAPHIC  LABORATORY 


A89-62 


TITLE:  Controlled  Digital  Image  Data  Base 

DESCRIPTION:  Develop  the  concept  of  a  controlled  multisensor  digital  image  database  where  the 
digital  image  database  is  to  be  regarded  as  a  component  of  a  larger  database  that  includes 
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knowledge  bases,  factual  databases,  and  a  dynamic  target  database.  The  dynamic  target  database 
pertains  to  current  locations  of  targets  detected  in  the  past  as  well  as  predictions  of  their  future 
locations.  The  conceptual  development  must  include  a  discussion  on  means  to  rigorously  adjust  a 
variety  of  digital  images  (EO,  SAR,  and  IR)  to  a  common  coordinate  frame.  The  discussion  will 
include  existing  work  on  multisensor  record  registration  as  well  as  a  discussion  on  known 
large-scale  least-squares  adjustment  procedures.  The  development  will  consider  hardware  and 
software  means  to  store  images  and  to  access  sub-images  with  respect  to  the  proposed  image 
database  theory.  Two  primary  uses  of  the  digital  image  database  will  be  to  provide  a  background 
for  database  viewing  and  to  provide  a  controlled  database  for  registering  remotely  collected  digital 
images  for  the  purpose  of  target  location  and  analysis.  These  functions  must  be  discussed  in  the 
development  as  well  as  other  functions.  For  example,  since  the  image  set  is  controlled  it  will  be 
possible  to  produce  information  on  a  suspected  target  from  several  spectral  viewpoints. 
Comparisons  will  be  made  with  factual  databases  (terrain  databases  and  digital  map  data)  with 
respect  to  the  functions.  For  example,  when  weather  data  and  environmental  conditions  are  fused 
with  terrain  data  to  provide  statements  about  the  surface  condition  of  the  battlefield  how  can  the 
generated  database  best  be  viewed  by  the  user. 

A89-063 

TITLE:  Development  of  Digital  Terrain  Feature  Models  for  Automated  Feature  Extraction 

DESCRIPTION:  Object  recognition  and  identification  in  industrial  computer  vision  deal  with 
relatively  simple  and  predictable  objects  that  lend  themselves  easily  to  image  modeling.  Image 
models  of  objects  may  be  represented  symbolically  and  used  in  the  recognition  and  identification 
process.  Examples  are  automated  part  inspections  or  industrial  robot  controls.  The  pixel  structures 
of  terrain  features  on  digital  imagery  are  not  simple  and  show  a  large  degree  of  variation.  Image 
modeling  of  a  digital  terrain  feature  requires  in  depth  analysis  of  a  sufficiently  large  number  of 
samples  for  each  particular  terrain  feature.  The  development  of  digital  terrain  feature  models  must 
include  but  not  be  limited  to—  quantitative  measurements  of  the  digitized  spatial  gray-tone 
distribution  of  the  feature;  definition,  identification  and  measurement  of  image  feature  primitives 
and  descriptors;  determination  of  feature-to-background  characteristics;  investigation  of  the  effects 
of  the  geographic  location  on  the  feature  characteristic;  evaluation  and  utilization  of  image 
interpretation  rules  and  logic;  identification  of  image  processing  algorithms  and  computer  vision 
techniques;  approach  and  strategy  required  for  effective  and  efficient  automated  feature  extraction. 
The  feasibility  of  digital  terrain  feature  model  development  shall  be  demonstrated  using  the 
following  feature  classes—  roads,  intersections,  and  forests.  Digitized  samples  from  aerial 
photography  of  these  two  feature  classes  may  be  made  available  on  request  for  the  Phase  I  effort. 
More  feature  classes  may  be  added  for  Phase  H. 


COE-WATERWAYS  EXPERIMENT  STATION 


A89-064 


TITLE;  Passive  Airblast  Attenuation  Valves  for  Conventional  Weapons 

DESCRIPTION:  Design  several  types  of  passive  airblast  valves  to  replace  active  blast  valves 
currently  being  used.  Recent  data  from  full-scale  tests  using  general-purpose  bombs  indicate  that 
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active  valves  are  no  more  efficient  at  reducing  blast  pressure  than  an  equal  airflow  constriction  that 
does  not  close.  The  potential  savings  using  low-cost,  low-maintenance,  passive  valves  are 
considerable.  The  passive  valves  should  be  about  2  feet  square  by  about  2  feet  deep  to  fit  into 
existing  configurations.  They  should  reduce  peak  pressure  about  two  orders  of  magnitude,  i.e., 
from  500-  to  1,000-psi  input  peak  pressure  to  about  5-  to  10-psi  output  peak  pressure.  Note  that 
data  from  actual  tests  show  that  the  empty  2  feet  square  hole  will  reduce  peak  pressure  from  about 
400  psi  to  about  15  psi.  The  passive  valve  designs  should  not  cause  more  resistance  to  normal 
airflow  than  the  existing  active  valves.  Selected  designs  will  be  constructed  and  subjected  to  actual 
thrust  airblast  environments. 


COE-COLD  REGIONS  EXPERIMENT  STATION 

A89-065 

TTIUB:  Equipment  for  Measuring  the  Mass  Concentration  of  Solid  Particles  Suspended  in  Air 

DESCRIPTION;  Equipment  is  required  to  measure  and  record  the  mass  concentration  of  solid 
particles  suspended  in  air.  When  the  air  is  moving  (as  in  windy  weather  or  in  a  wind  tunnel),  the 
equipment  must  also  measure  and  record  the  mass  flow  rate  (i.e.,  concentration  times  velocity). 
This  equipment  must  be  suitable  for  measuring  profiles  across  a  turbulent  boundary  layer  as  for 
instance  the  concentration  and  flux  of  blowing  snow  from  ground  level  to  a  height  of  about  4 
meters,  with  winds  up  to  30  meters  per  second  (60  knots).  Mass  concentration  of  solids  is  expected 
to  be  in  the  range  from  about  0.1  to  500  grams  per  cubic  meter.  Mass  flux  of  solids  is  expected  to 
range  from  about  0.7  to  8,000  grams  per  square  meter  per  second.  Mean  particle  size  is 
approximately  0.1  millimeter. 

A  desirable  but  not  essential  second  application  for  this  equipment  is  expected  to  be  a 
requirement  for  measurements  in  a  wind  tunnel  that  blows  a  suspension  of  very  small  activated  clay 
particles  (with  the  finest  fraction  behaving  almost  like  smoke).  In  general  form  this  equipment 
would  be  suitable  for  measurements  of  any  dust  or  powder  suspensions  in  air  or  other  gas. 

Proposals  must  include  a  description  of  the  calibration  and  validation  methods  to  be  used  to 
verify  the  proper  performance  of  the  equipment. 

ARMY  RESEARCH  INSTITUTE  FOR  THE  BEHAVIORAL  AND  SOCIAL  SCIENCES 

A89-066 

TITLE:  Advanced  Technology  Applications  for  Foreign-Language  Training  and 
Sustainment 

DESCRIPTION:  Changes  in  military  doctrine  on  operational  readiness  in  response  to  world 
conditions  have  resulted  in  an  increased  demand  for  military  personnel  qualified  to  communicate  in 
a  foreign  language.  In  order  to  train  and  maintain  a  level  of  proficiency  in  foreign-language  skills 
adequate  to  meet  this  demand,  the  Army  is  seeking  to  capitalize  on  the  strengths  of  technology, 
particularly  Artificial  Intelligence,  for  producing  language-learning  and  sustainment  environments. 
Effective  systems  need  to  be  developed  to  create  intelligent,  interactive  learning  within  English  and 


60 


critical  foreign  languages  such  as  German,  Korean,  Russian,  and  Spanish.  Effective  architectures 
need  to  be  investigated  and  synthesized  in  these  environments,  using  hypertext,  multimedia,  natural 
language  processing,  and  large-scale  databases  and  dictionaries.  In  addition,  the  technologies  of 
intelligent  tutoring  need  to  be  exploited  to  provide  adaptive  delivery  environments  using  student 
modeling,  error  diagnosis,  and  effective  knowledge-representation  techniques. 

An  effective  environment  in  English  and  one  foreign  language  should  be  the  goal  of  Phase  n. 

A89-067 

TITLE:  The  Relationships  between  Experience  Factors  and  Rapid  Tactical  Decision  Making 

DESCRIPTION:  The  objective  of  Phase  I  will  be  to  develop  and  detail  a  testable  theory  of  the 
relationship  between  various  military  experience  factors  such  as  knowledge  of  weapon  and  support 
systems,  of  enemy  capabilities  and  doctrine,  of  tactical  principles,  of  military  history,  etc.,  plus 
types  of  practical  experience  in  applying  these  and  the  ability  to  make  reasonable  tactical  decisions 
within  the  time  and  information  constraints  imposed  by  the  modem  battlefield.  This  will  be  a 
theory  of  military  tactical  decision-making  expertise  with  hypotheses  that  can  be  tested  either  in  the 
I  laboratory,  the  classroom,  or  in  field  exercises.  The  products  of  the  Phase  I  effort  will  be— 

-  A  literature  review  of  causal  factors  and  theories  of  decision-making  expertise  in  general  with 
emphasis  on  that  literature  applicable  to  military  tactical  decision  making. 

-  A  theory  of  military  tactical  decision-making  expertise  tied  to  the  existing  literature  and  to 

I  information  gained  from  tactical  decision-making  experts.  The  theory  will  include  concrete, 

testable  hypotheses  and  a  logical  plan  of  research  intended  to  create  an  empirical  evidence  base  for 
the  theory  and  demonstrate  its  application  to  military  training  and  command  and  control  systems 
I  and  organization. 

Phase  n  will  consist  of  execution  of  the  research  plan  developed  in  Phase  I,  or  that  portion  of  the 
plan  that  can  be  executed  within  the  available  resources.  The  end  product  of  Phase  n  will  be 
specific  recommendations  based  upon  empirical  evidence  and  sound  theoretical  principles  that  can 
be  used  by  the  Army  to  improve  tactical  decision-making  quality  and  timeliness.  These 
recommendations  can  concern  the  training  of  decision  makers,  the  organization  of  staffs  for 
decision  making,  or  means  of  supporting  the  decision-making  process.  The  products  of  the  Phase  n 
effort  will  be— 

-  A  technical  report  of  the  basis,  conduct,  and  result  of  each  experiment  or  set  of  related 
experiments  performed  under  Phase  H.  It  is  estimated  that  between  two  and  four  such  reports  will 
be  required. 

-  A  final  report  that  summarizes  the  Phase  I  and  H  effort  and  contains  the  recommendations 
mentioned  above. 
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A89-068 


TITLE:  Techniques  for  Option  Generation  in  Decision  Making 

DESCRDPnON:  Option  generation  is  a  critical  part  of  decision  making  and  any  improvement  in 
option  generation  in  military  decision  making  would  yield  high  pay-offs.  The  basic  research 
literature  in  decision  making  contains  examples  of  approaches  to  stimulate  and  assist  option 
generation.  These  approaches  should  be  cataloged,  new  approaches  developed  where  appropriate, 
and  the  best  approaches  tested  for  feasibility  and  payoff.  The  best  candidate  approach  should  then 
be  implemented  as  an  automated  decision  aid.  The  objectives  of  Phase  I  will  be  to  (1)  review  and 
analyze  the  literature  in  option  generation  in  decision  making;  (2)  identify  or  develop  two  or  more 
candidate  aiding  approaches  or  techniques  for  option  generation;  (3)  experimentally  test  the 
candidate  techniques;  and  (4)  select  one  technique  for  implementation  as  an  automated  decision 
aid.  Phase  I  products  include  a  report  documenting  the  results  of  the  literature  review,  and  a  report 
documenting  the  experiment  testing  the  candidate  aiding  techniques  and  describing  the  aiding 
concept  that  is  to  be  implemented. 

The  objectives  of  Phase  n  will  be  to  (1)  design  an  automated  decision  aid  for  course-of-action 
generation  in  tactical  planning;  (2)  implement  the  design  in  a  prototype  aid,  and  (3)  evaluate  the 
prototype  aid.  Phase  n  products  include  a  prototype  decision  aid  to  support  option  generation  in  G3 
planning  and  a  report  documenting  the  evaluation  of  the  prototype  aid. 


A89-069 

TTILE:  Development  of  Methodology  for  Assessing  the  Effectiveness  of  Command  and  Control 
(C2)  Functions  During  User  Testing 

DESCRPnON:  A  wide  variety  of  automated  systems  used  in  the  command  and  control  process  are 
currently  being  developed  for  use  by  the  Army.  Examples  of  such  systems  include  the  Extended 
Position  and  Location  Reporting  System  (EPLRS),  the  Maneuver  Control  System  (MCS),  and 
communications  systems  like  the  Single  Channel  Ground  and  Airborne  Radio  System  (SINCGARS) 
and  Mobile  Subscriber  Equipment  (MSE).  In  addition,  computer  technology  is  being  used  to 
develop  various  training  devices  that  will  be  used  in  part  to  train  command  groups.  A  prominent 
example  is  Simulation  Network  (SIMNET). 

Such  systems  must  undergo  user  testing  and  evaluation  before  they  are  accepted  by  the  Army. 
This  is  done  to  demonstrate  that  systems  meet  Army  needs.  Initially,  a  system  undergoes 
operational  testing  (OT)  to  see  how  adequately  it  operates  in  an  operational  environment,  and 
sometimes  the  system  is  also  subjected  to  Force  Development  Test  and  Experimentation  (FDT&E) 
in  order  to  determine  the  best  way  to  employ  the  system  tactically  and  operationally. 

One  of  the  issues  frequently  addressed  during  the  formal  evaluation  of  a  system  is  the  extent  to 
which  a  given  system  improves  the  command  and  control  process.  This  has  traditionally  proven  to 
be  a  rather  difficult  task  to  perform,  and  testers  have  typically  relied  on  subjective  impressions  and 
ratings  of  commanders  and  their  staff  to  provide  information  to  address  the  issue.  Objective 
performance  data  to  address  the  issue  have  seldom  been  collected. 
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There  have  been  some  attempts  to  develop  more  objective  procedures  for  evaluating  the 
effectiveness  of  command  and  control  procedures.  Examples  include  using  Army  Training  and 
Evaluation  Plans  (ARTEPs),  and  the  Headquarters  Effectiveness  Assessment  Tool  (HEAT).  But 
these  methods  tend  to  be  cumbersome  and  very  manpower  intensive,  in  addition  to  being  of 
unknown  reliability  and  validity. 

There  is  thus  a  need  for  the  development  of  a  metiiod  for  objectively  measuring  the 
effectiveness  of  command  and  control  functions.  The  method  should  be  applicable  to  evaluating 
(C2)  functions  at  battalion,  brigade,  and  division  level  during  user  testing  and  evaluation. 
Conservation  of  manpower  on  site  during  testing  is  important.  Utilization  of  computer  technology  to 
collect  and  process  objective  performance  data  is  highly  recommended. 

It  should  be  noted  that  this  problem  is  similar  to  evaluating  (C2)  during  training  of  command 
groups,  and  any  method  developed  under  this  program  will  likely  have  applicability  to  evaluating 
training  programs.  The  unique  focus  here,  however,  is  on  developing  measures  of  (C2)  that  can  be 
applied  during  user  testing  of  systems  under  field  conditions  that  simulate  a  combat  environment. 

The  work  will  be  accomplished  in  two  phases.  The  objectives  of  Phase  I  will  be  to  (1)  develop 
objective  performance  measures  that  can  be  used  to  evaluate  the  C2  effectiveness  of  command 
groups  in  maneuver  battalions,  maneuver  brigades,  and  divisions,  and  (2)  develop  a  plan  for 
validating  those  measures.  The  deliverable  will  be  a  report  that  reviews  previous  work  in  the  area, 
describes  the  performance  measures  developed  for  this  effort,  the  rationale  for  their  selection  and 
development,  and  a  proposed  validation  plan. 

The  objectives  of  Phase  n  will  be  to  (1)  validate  the  performance  measures  during  a  field  test, 
(2)  refine  the  measures  as  a  result  of  the  validation  effort,  and  (3)  revalidate  the  measures  on 
another  field  test.  The  final  report  will  fully  describe  the  performance  measures,  the  validation 
process,  and  the  methodology  for  analyzing  the  measures. 

MEDICAL  RESEARCH  AND  DEVELOPMENT  COMMAND 

A89-070 

TITLE:  Production  of  Recombinant  Flavivirus  Antigens 

DESCRIPTION:  Recombinant  antigens  are  needed  for  development  of  vaccines  and  diagnostic  tests 
for  4  serotypes  of  dengue  and  Japanese  encephalitis.  Optimal  expression  systems,  methods  of 
purification,  and  methods  of  delivery  are  required. 

A89-071 

TITLE:  Purification  of  Sub-Unit  Vaccine  Candidates 

DESCRIPTION:  Crude  cell  suspensions  or  lysate  will  be  purified  by  appropriate  techniques,  such  as 
chemical  precipitation,  centrifugation,  column  chromatography,  and  electophoresis  so  that 
immunogenic  proteins  at  high  specific  activity  may  be  used  for  biochemical  and  immunological  tests 
as  well  as  immunization  of  animal. 
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A89-072 

TITLE:  Development  of  a  Tri-Enzyme  Enzyme-linked  Immunosorbent  Assays  (ELISA)  System 

DESCRIPTION:  Enzyme-linked  immunosorbent  assays  (ELIS As)  are  used  to  detect  a  wide  variety 
of  antigens  and  antibodies,  e.g.,  microorganisms  in  blood.  Most  EUSAs  are  designed  to  detect  only 
a  single  antigen  even  though  tests  for  different  antigens  in  the  same  sample  are  required.  The 
development  of  a  tri-enzyme  ELISA  system  would  permit  the  concurrent  testing  of  a  single  sample 
for  three  different  antigens,  each  being  identified  by  the  development  of  a  different  color  in  the 
ELISA  plate.  Development  of  this  assay  requires  the  identification  of  three  enzyme-substrate 
systems  which:  (1)  have  similar  optimum  reaction  parameters,  e.g.,  pH;  (2)  develop  different 
colored  products  with  different  optimum  absorbance  wavelengths;  and  (3)  have  the  required 
sensitivity.  Such  a  system  would  have  wide  applicability  and  could  reduce  by  as  much  as  60  percent 
assay  time,  required  supplies  and  reagents,  and  associated  costs. 


TITLE:  Biological  Assay  of  Candidate  Antiparasitic  Drugs 


A89-073 


DESCRIPTION:  Develop  reliable  and  reproducible  biological  assays  and  models  for  the  assessment 
of  antiparasite  activity  of  candidate  drugs  of  diverse  chemical  classes.  Parasitic  diseases  of 
importance  are  malaria,  leishmaniasis  and  schistosmiasis,  and  the  determination  and  evaluation  of 
parasite  drug  resistance  is  a  principal  concern.  Methods  should  utilize  techniques  to  accurately 
measure  such  parameters  as  exponential  parasite  growth  rates,  parasite  survival,  and  the  effects  of 
antibiotics  or  antimetabolites.  The  acquisition  of  information  about  biochemical  and  molecular 
mechanisms  of  drug  action  and  resistance  would  be  a  distinct  advantage.  Where  possible,  clones  of 
human  parasites  with  known  knowndrug  susceptibility  patterns  should  be  used.  The  ultimate 
program  objective  is  the  development  of  new  and  effective  curative  and  prophylatic  antiparisitic 
disease  drugs. 


TITLE:  Synthesis  of  Potential  Antiparasitic  Diseases  Drugs 


A89-074 


DESCRIPTION:  The  objectives  are  the  design  and  synthesis  of  new  chemical  compounds  as 
potential  drugs  against  malaria  and  other  parasitic  disease.  Proposed  compounds  are  to  be  prepared 
in  sufficient  quantities  for  in  vitro  and  in  vivo  testing  (about  3  grams  each),  and  submitted  to  the 
USAMRDC  for  biological  evaluation.  Sufficient  examples  of  the  proposed  compounds  are  to  be 
prepared  under  Phase  I  to  evaluate  the  area  (class  of  compounds)  and  only  those  demonstrating 
biological  activity  in  the  test  systems  utilized  will  be  considered  for  further  development  (Phase  H). 
Phase  n  objective  is  the  further  development  of  active  compounds  and/or  chemical  class  of 
compounds. 


TITLE:  Synthesis  of  Potential  Anti-Chemical  Warfare  (CW)  Agents 


A89-075 


DESCRIPTION:  The  objectives  are  the  design  and  synthesis  of  new  or  novel  chemical  compounds 
as  potential  anti-chemical  warfare  agents,  especially  for  vesicants  (sulfur  mustard  and  cyanide). 
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Proposed  compounds  are  to  be  prepared  in  sufficient  quantities  for  in  vitro  testing  and  are  to  be 
submitted  to  USAMRDC  for  biological  evaluation.  Sufficient  examples  of  the  proposed  compounds 
are  to  be  prepared  under  Phase  I  to  evaluate  the  area  (class  of  compounds)  and  only  those 
demonstrating  biological  activity  in  the  test  systems  utilized  will  be  considered  for  further 
development  (Phase  IQ.  Phase  n  objective  is  the  further  development  of  active  compounds  and/or 
chemical  class  of  compounds. 


TITLE:  Nozzle  Assembly  for  Army  Mass  Delousing  Outfit 


A89-076 


DESCRIPTION:  A  requirement  exists  to  dispense  a  metered  amount  of  insecticide  during  mass 
human  delousing  operations.  A  nozzle  assembly  capable  of  dispensing  2-4  grams  of  talcum  powder 
per  shot  needs  to  be  developed.  The  gun  must  be  powered  by  a  Kioritz  Model  DM-9  backpack 
sprayer. 


A89-077 


TITLE:  In  Vitro  Dermal  Toxicity  Screening  Tests 

DESCRIPTION:  Phase  I:  Develop  short-term  in  vitro  dermal  toxicity  screening  tests  for 
Army-relevant  chemicals  utilizing  human  cells.  Phase  I  Product:  Report  describing  screening  test 
methodologies.  Phase  H:  Perform  validation  studies  on  the  screening  tests  to  establish  th  ir 
accuracy  and  precision  in  detecting  potential  dermal  toxicants.  Phase  n  Product:  Report  describing 
the  results  of  the  validation  studies  on  the  screening  test. 


TITLE:  In  Vitro  Respiratory  Toxicity  Screening  Tests 


A89-078 


DESCRIPTION:  Phase  I:  Develop  permanent  functionally  differentiated  rodent  and/or  human  cell 
lines  derived  from  respiratory  tissue  for  use  in  short-term  in  vitro  respiratory  toxicity  screening  tests 
for  Army-relevant  chemicals.  Phase  I  Product:  Report  describing  methods  for  production  of  cell 
lines.  Phase  H:  Develop  short-term  in  vitro  respiratory  toxicity  screening  tests  utilizing  cell  lines 
developed  in  Phase  I;  perform  preliminary  validation  studies  on  the  screening  tests  to  establish  their 
accuracy  and  precision  in  detecting  potential  respiratory  toxicants.  Phase  n  Product:  Report 
describing  methods  for  screening  tests  and  the  results  of  the  validation  studies. 


TITLE:  Characterizing  Soldier  Responses  to  Irritant  Gases 


A89-079 


OBJECTIVE:  Provide  a  quantitative  definition  of  soldier  performance  degradation  resulting  from 
exposure  to  irritant  gases  from  guns  and  rockets. 

DESCRIPTION:  Irritant  gases  (HCl,  NH3,  formaldehyde,  etc.)  associated  with  weapon  systems 
exhaust  emissions  are  known  to  produce  performance  decrements  under  certain  circumstances. 
Evaluation  of  soldiers’  response  to  irritation  stimuli  resulting  from  exposure  to  these  gases  is 
complicated  by  the  variability  of  duration  of  the  exposures  at  a  given  concentration,  by  the 
intermittence  of  exposures,  and  acclimation  to  them,  and  by  ambiguities  in  the  definition  of  a 
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performance  decrement.  The  research  should  use  an  innovation  approach  to  derive  a  useful 
quantitative  definition  of  human  performance  degradation  in  response  to  irritant  gases  and  should 
address  the  problems  associated  with  using  animal  tests  to  predict  performance  effects  in  humans. 
It  should  also  provide  a  practical  demonstration  of  responses  to  exposure  to  one  or  more  irritant 
gases,  using  animal  and  human  tests  to  evaluate  the  relationship  of  responses  that  affect  the  ability 
to  perform  military  tasks  to  the  concentration  of  the  gas  and  the  duration  of  exposure.  Phase  n  of 
the  project  should  validate  the  performance  degradation  model  with  more  extensive  tests  using 
additional  irritant  gases  and  should  evaluate  the  effects  of  acclimation,  tolerance,  and  intermittent 
repetitive  exposures  upon  performance. 

A89-080 

TITLE;  Diagnosis  of  Natural  and  Induced  Diseases  of  Military  Importance 


DESCRIPTION:  This  effort  is  designed  to  provide  state-of-the-art  technology  to  develop  a  system 
for  rapid  identification  and  diagnosis  of  agents  or  diseases  acquired  naturally  or  by  exposure  to 
biological  weapons.  The  system  will  provide  for  rapid  identification  of  agents/diseases  through 
examination  of  clinical  specimens  such  as  blood,  urine,  spinal  fluid  and  throat  washings.  The 
system  should  be  extremely  sensitive,  using  very  specific  reagents  such  as  monoclonal  antibodies 
prepared  through  hybridoma  technology.  There  is  interest  in  production  of  both  monoclonal 
antibodies,  and  development  and  production  of  synthetic  polypeptides  for  use  as  immunogens. 
Methods  utilizing  the  latest  in  biotechnology  techniques  should  be  utilized,  such  as  labeled 
molecular  probes  for  the  identification  and  analysis  of  microbes  or  their  products. 


TITLE:  Vaccine  Delivery  Systems 


A89-081 


DESCRIPTION;  A  requirement  exists  for  immunization  methods  to  include  controlled-release 
systems,  carriers,  and/or  adjuvents  compatible  with  live,  attenuated  and/or  killed  vaccines. 
Requirement  is  to  achieve  a  high  degree  of  protective  immunity  with  multiple  produ'^ts  in  a  short 
period  of  time  and  with  a  minimum  requirement  for  multiple  dose  or  booster  immunizations. 
Special  emphasis  is  on  development  of  mucosal  immunity. 


A89-082 

TITLE:  Immunoassays  and  Therapy  for  Low  Molecular  Weight  Toxins 

DESCRIPTION:  Development  of  rapid  identification  and  diagnostic  methods  for  the  assay  of  toxins, 
metabolities,  and  analogs.  Development  of  pharmacological  therapy  that  is  potentially  safe  for  man 
following  exposure.  Therapy  should  minimally  be  effective  prophylactically  but  preferably  be 
efficacious  after  exposure.  Production  of  research  quantities  (100  -  1,000  mg)  of  toxins  noted 
below. 

Toxins  of  major  interest  include  low  molecular  weight  protein  and  non-protein  toxins  such  as 
algal  toxins  (microcystin,  anatoxin  A,  saxitoxin,  gonyautoxin,  ciguatoxin,  maitotoxin,  brevetoxin, 
palytoxin,  lyngbyatoxin,  debromoaphlysiatoxin),  vertebrate  toxins,  (tetrodotoxin,  batrachotoxin)  and 
protein  and  peptide  toxins  of  other  biological  origin,  including  pre-  and  postsynaptic  neurotoxins. 
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protein  synthesis  inhibitory  toxins  and  membrane  active  substances.  There  is  no  interest  in  the 
trichothecene  mycotoxins. 

A89-083 

TITLE:  Ocular  Protection  from  Laser  Hazards 

DESCRIPTION:  A  requirement  exists  to  provide  ocular  protection  to  troops  at  risk  from  laser 
energy  exposure  and  ballistic  fragments.  The  US  Army  is  interested  in  research  and  development  to 
improve  concepts,  devices  and  mechanisms  that  offer  substantial  ocular  protection  from  multiple 
laser  wavelengths  without  degrading  essential  visual  performance.  Techniques  developed  should  be 
adaptable  to  standard  spectacle,  goggle,  and  visor  configurations.  End  items  should  be  resistant  to 
abrasion  and  impact  from  ballistic  fragments. 

PHASE  I  -  Identify  a  viable  concept  or  device  with  sufficient  laboratory  data  to  demonstrate 
feasibility. 

PHASE  n  -  Further  develop  the  concept  of  device  and  deliver  a  device  for  Government  testing. 

A89-084 

TITLE:  High  Duty  Cycle,  High  Power  X-Ray  Tube  for  Medical  Imaging 

DESCRIPTION:  Present  x-ray  tube  technology  being  used  for  combat  medical  imaging  is  a 
variation  of  conventional  solid  rotating  anode  design.  Combat  trauma  imaging  requires  a  high  duty 
cycle  tube.  Heat  unit  over  load  is  a  major  consideration.  Accordingly,  we  are  seeking  improved 
design  and  engineering  remedies  for  development  of  a  high-heat-load,  high-power  combat  x-ray 
tube  to  be  used  in  radiographic  fluoroscopic  and  computer  tomography  devices. 


ISC-ARMY  INSTTrUTE  FOR  RESEARCH  IN  MANAGEMENT  INFORMATION, 
COMMUNICATIONS,  AND  COMPUTER  SCIENCE 

A89-085 

TITLE:  Distributed  System  Simulation  Performance  Improvements  Through  New  Algorithmic 
Modeling  and  Hardware  Architectures 

DESCRIPTION:  This  research  involves  the  use  of  parallel  processors  or  transputers  to  simulate 
distributed  system  environments.  The  first  step  in  building  the  model  would  involve  developing 
simulations,  or  emulations  where  possible,  of  all  the  resources  in  the  environment  to  be  modeled. 
Each  of  the  corresponding  simulations  of  these  resources  will  be  mapped  onto  a  separate  process  on 
the  parallel  processor  so  that  it  can  be  run  concurrently  with  any  of  the  other  simulations.  With  this 
system,  a  high  level  of  accuracy  will  be  possible,  with  the  data  being  collected  in  real  or  hyper  time. 

The  first  phase  of  this  research  will  develop  the  structure  of  the  algorithms  that  would  make  up 
the  parallel  processor  distributed  system  model,  collect  or  develop  the  necessary  simulations  of 
resources  to  describe  a  potential  distributed  system  environment,  and  demonstrate  the  functionality 
of  the  above  model.  The  sece  ^  phase  will  develop  the  model  to  the  point  that  highly  accurate 
simulations  of  large  distributed  systems  can  be  performed. 
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A89-086 

TITLE:  Decision  Making  In  A  Geographically  Distributed  Environment 

DESCRIPnON:  Decision  making  does  not  occur  in  isolation.  Rather,  decision  making  is  a  highly 
interactive  process  involving  idea  sharing,  and  the  identification  of  constraints,  relationships,  and 
alternatives.  In  the  Army  groups  of  individuals  provide  information  and  participate  in  the  process 
leading  to  the  final  decision.  Decision  Support  Systems  (DSS)  or  decision  aids  have  been  built  to 
help  individuals  in  the  decision  process,  and  work  has  been  conducted  to  help  groups  of  decision 
makers  that  are  co-located.  Very  little  has  been  done  to  support  groups  of  decision  makers  that  are 
geographically  distributed.  The  increased  availability  of  computer  networks  opens  new 
opportunities  for  the  support  of  this  process  with  Group  Decision  Support  Systems  (GDSS). 
Research  needs  to  be  conducted  that  will  utilize  the  computer  networking  environment  in  innovative 
ways  to  increase  the  quality  and  speed  of  decisions  make  by  distributed  decision  makers.  In  Phase 
n  of  this  project  the  Phase  I  results  would  be  applied  to  a  real  Army  problem  which  contains 
geographically  distributed  decision  makers. 


68 


Proposal  Subndssion 

The  responsibility  for  the  inplernentation/  administration  and  management 
of  the  Navy  SBIR  program  is  with  the  Office  of  the  Chief  of  Naval 
Research.  The  Navy  SBIR  program  manager  is  Mr.  Vincent  0.  Schaper. 
Inquiries  of  a  general  nature  may  be  brought  to  the  Navy  SBIR  program 
manager's  attention  and  should  be  addressed  to: 

Office  of  the  Chief  of  Naval  Research 

Attn:  Mr.  Vincent  D.  Schaper ,  Navy  SBIR  Program  Manager 

800  North  Quincy  Street  (BCT  #1/  Room  934) 

Arlington,  VA  22217-5000 
(202)  696-4286 

The  Navy  has  identified  213  technical  topics  to  which  small  R&D  businesses 
may  respond.  A  brief  description  of  each  topic  is  included  along  with  the 
address  of  each  originating  office.  This  informtion  is  contained  on  the 
ensuing  pages. 

SBIR  proposals  shall  not  be  submitted  to  the  above  address  and  must  be 
received  by  the  cognizant  activities  listed  on  the  following  pages  in 
order  to  be  considered  during  the  selection  process. 
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NKVY  SMmi  BUSINESS  INNOVATION  RESEARCH  PROGRAM 
Sukndtting  Proposals  on  Navy  Topics 


Riase  I  proposal  (5  copies)  should  be  addressed  to: 
Topics  #N89-1  through  INSS-S 


Office  of  N^n^  Research 
Attn:  ONR  code  llllMA,  Rm.  607 

SBIR  Program,  T^ic  NO.  N89- 
800  N.  Quincy  Street,  BCr#l 
Arlington,  VA  22217-5000 


Topics  #N89-9  throu^  #N89-15 


Mail 


Offics  of  Naval  Technology 
Attn:  ONT  Oode  20T,  Rm.  502 

SBIR  Kogram,  Topic  No.  N89-. 
800  N.  Quincy  Street,  ECr#l 
Arlington,  VA  22217-5000 


Topic  #N89-16 


Mail  AddTTffisi 


Oonnanding  Officer 
MCKIAC,  SBIR  Program 

Anphibious  Warfare  Technology  Direct^ste 
Quanticx},  VA  22134-5080 


Handcarrv  addr^g? 


MCRDAC,  SBIR  Program,  Topic  No.  N89- _ 

Anphibious  Warfare  Technology  Directorate 
Lucas  Hall,  Roan  9 
Marine  Corps  Base 
Quantioo,  VA 
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Topics  #N89-17  through  #N89-59 
Man  Mdnessi 

Ocmnancler 

^>aoe  apd  Naival  Warfare  Systems  OomDand 
Department  of  the  Navy 

Attn:  SEMAR  lOD,  SBIR  Program,  Topic  No.  N89- _ 

Washington,  DC  20363-5100 

Handcarcv 

^ace  and  Naval  Warfare  Systems  Ocsmand 
National  Center  #1,  Room  1E58 
2511  Jefferson  Davis  Hi^iway 

Attn:  SEAHAR  lOD,  SBIR  Program,  Topic  No.  N89- _ 

Arlington,  VA 

Topics  #N89-60  through  #N89-67 
Mail  ftddTiessi 

Oomnander 

Naval  Si:pply  ^sterns  Ocnnand 
Department  of  the  Navy 

Attn:  Code  FML/-5505,  SBIR  Program,  Topic  NO.  N89-. 
Washington,  DC  20376-5000 

Haniasaixy.ftddrgsgt 

Naval  Svpply  Systems  Ocnnand 

Attn:  Code  IMIr-5505,  SBIR  Program,  Topic  No.  N89- 
Crystal  Hall  #3,  Room  515A 
1931  Jefferson  Davis  Highway 
Arlington,  VA 
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Topics  #N89-68  throng  #N89“70 


Msi3  ^yglltSIr^gg; 

Oomeaidijig  Officer 

Naval  Medical  Research  &  Develcpnent  Oomnand 

Attn:  NaveO.  Medical  Oatnand,  National  Genital  Region 

SBIR  Program,  Topic  No.  N89- _ 

Bethesda,  MD  20814-5044 

Naival  Medical  Research  &  Develcpnent  Ocranand, 

Naval  Medical  Oonmand,  Nationed  capital  Region 
Bldg.  #1  (Ihe  Tower) ,  Rocn  12147 

Attn:  SBIR  Program,  Topic  NO.  N89- _ 

Bethesda,  MD 

Topics  #N89-71  through  #N89-83 

ftddrpff?; 

Headquarters,  Natval  Air  Systems  Oomnand 
Deparhnent  of  the  Navy 

Attn:  Code  AIR-^303D,  SBIR  Program,  Topic  No.  N89- 
Washington,  DC  20361-9301 

Handcarrv  Mdress: 

Headqucurters,  Naval  Air  Systems  Oomnand 
Departxnart  of  the  Navy 
Jefferson  Plaza  #1,  Rocm  472 
1411  Jefferson  Davis  Hic^iway 

Attn:  C3ode  AIR-9303D,  SEER  Program,  Topic  No.  N89- 
Arlington,  VA 


Topics  #N89-84  through  «N89-128 


Man  MHTTRfigj 

Ocranander 

Naval  Sea  Systems  Ocomand 
Departmant  of  the  Navy 

Attn:  Oode  CEr~4,  SBIR  Program,  Topic  Nb.  N89- 
Washington,  DC  20362-5101 

Handcarrv  Address: 

Oomnander 

Naval  Sea  Systems  Oomnand 

Crystal  Plaza  #5,  Room  924 

2211  Jefferscn  Davis  Hig^hMay 

Attn:  Oode  CEr-4,  SBIR  Program,  Topic  No.  N89- 

Arlington,  VA 

Topics  #N89-129  through  #N89-163 

Oomnander 

Naval  Surface  Wee^nns  OGsiter 
Nhite  Oak  Laboratory 

Attn:  Oode  S-02,  SBIR  Program,  Topic  NO.  N89-_ 
Silver  Spring,  MD  20903-5000 

BandcgrcY  Address: 

Oomnander 

Naved.  Surface  Weapons  Oenter 
White  Oak  Laboratory 
Bldg.  #1,  Rec^Ttion  Room 

Attn:  Oode  S-02,  SBIR  Program,  Topic  NO.  N89-_ 
Silver  Spring,  MD 
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Topics  #N89-164  and  #N89-165 

Mi%n  arMTTPSR; 

Ocmnander 

Na[val  Surface  Wee^nns  Center 
Dahlgren  Laboratoxy 

Attn:  Code  S12,  SHER  Program,  Topic  No.  N89-_ 
Dahlgren,  VA  22443-5000 

Ooranander 

Naval  Surface  Wee^xais  Oaiter 
Dahlgzen  Laboratoxy 
Bldg.  #962,  Rxm  129 

Attn:  Code  S12,  SBIR  Program,  Topic  NO.  N89-_ 
Dahlgren,  VA 

Topic  #N89-166 

Ooraonanding  Officer 

Naval  Weepcns  Si^port  Center 

Attn:  Code  6053,  SBIR  Program,  Topic  NO.  N89- 

Crane,  IN  47522-5060 

Handcarrv  Address: 

Connanding  Officer 

Naval  Weepons  Svpport  Center 

Bldg.  #2917 

Attn:  Code  6053,  SBIR  Program,  Tqoic  No.  N89- 
Cxane,  IN 

Topics  #N89-167  throu^  #N89-171 

Mail  agacassi 

Connemder 

Naval  Weapons  Center 

Attn:  Code  005,  SBIR  Program,  Topic  No.  N89-_ 
China  lake,  CA  93555-6001 

Handcarrv 

Connanding  Officer 

Naval  WeEqpcns  Center 

515  Bland/  Avenue,  Boon  #22 

Attn:  Code  005,  SBIR  Program,  Topic  No.  N89-_ 
China  lake,  CA 
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Tcplcs  #N89-172  through  #N89-176 


Mail  MArsssi 


Oriimai'itteT* 

Nzived  Air  Developnent  Oenter 
Attn:  code  094,  SBIR  Program, 
Warminister,  PA  18974-5000 


Topic  No.  N89 


fVmnarKteT* 

Naval  Air  Development  Obiter 
Bldg.  #3 

Attn:  Code  094,  SBIR  Program,  Topic  No.  N89 
Warminister,  PA 


Topics  #N89-177  and  #N89-178 


Mail/HandP*r-ry 


Ocranercial  Acquisition  Department 

Naval  underwater  Systems  Oenter 

Shaws  Gove  Office  Park,  Bldg.  #4 

Howard  Street 

New  London,  CT  06320-5594 

Attn:  Oode  911,  SBIR  Program,  Topic  NO.  N89 

Topics  #N89-179  and  #N89-180 


Oarananding  Officer 

Naval  Air  Digineering  Oenter 

Attn:  Oode  073,  SBIR  Program,  Topic  NO.  N89 

Lakehurst,  NT  08733-5000 

Handcanv  Address: 

Ooamanding  Officer 

Naved  Air  Engineering  Center 

Bldg.  #26 

Attn:  Oode  073,  SBIR  Program,  Topic  No.  N89 
Lakehurst,  N7 


Topics  #N89-181  throng  #N89-184 


flin  ftllrpgg; 

nrMBwrrtfiT* 

Pacific  Missile  Test  Center 

Attn:  Code  3154,  SBIR  Program,  Topic  No.  N89- 

Point  HLigu,  93042-5000 

HaivV^TTY  addinasfi; 

Ocnwander 

Pacific  Missile  Test  Center 
HLdg.  #514,  Poem  #113 

Attn:  Code  3154,  SMP  Program,  Topic  MO.  N89- 
Point  Mugu,  CA 

Topics  #N89-185  and  #N89-186 

WBil 

OrMnanrWyr 

Naval  Training  Systems  Center 

Attn:  Code  6,  SBIR  Rnogram,  Topic  NO.  N89- _ 

Orlando,  FL  32813-7100 

Conmander 

Naval  Training  Systems  Center 
Bldg.  #2005,  Peoeption  Area 

Attn:  Code  6,  SBIR  Program,  Topic  No.  N89- _ 

Orlando,  FL 

Topics  #N89-187  through  #N89-189 


Conmanding  Officer 

Naval  Coastal  Systems  Center 

Attn:  Code  401,  SBIR  Program,  Topic  N6.  N89- _ 

Panama  City,  FL  32407 

Conmanding  Officer 

Naval  Coastal  Systems  Center 

Bldg.  #110  (Main  Administrative  Bldg. ) ,  Rm  2M72 

Attn:  Code  401,  SBIR  Program,  Topic  N6.  N89- _ 

I^unama  Cil^,  FL 
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Topics  #N89<-190  20X1  #N89-191 


OoRnanding  Officsr 

Netval  Civil  Engineering  Labcsratcsry 

Blc^.  #560 

Attn:  Code  L03B,  SBIR  Program,  Topic  Ito.  N89- 
Maritine  Boad  &  Market  Street 
Port  Hueneme,  CA 


Oorananding  Officer 

Naval  Civil  Engineering  Laboratcsry 

Bldg.  #560 

Attn:  Code  L03B,  SBIR  Program,  Topic  Nb.  N89- 
Maritime  Road  &  Market  Street 
Port  Huenene,  CA 

Topics  #N89-192  through  #N89-199 


Coonanding  Offic:^ 

Naval  Air  Propulsion  center 

Attn:  Code  PEIA,  SBIR  Program,  Topic  No.  N89-_ 

P.O.  Box  7176 

Trenton,  NJ  08628-0176 


Oomnanding  Officsr 

Naval  Air  Propulsion  Center 

Attn:  Code  FEIA,  SBIR  Program,  Topic  No.  N89 

1440  Parkway  Avenue 

Trentm,  NT 


Topics  #N89-200  through  #N89-209 


nail  flKUrpgp; 

nniitwi  utoT* 

Kafval  Ocean  Systans  Center 

Attn:  Code  0141,  SBIR  Progreon,  Topic  No.  N89- 

San  Diego,  CA  93555 

HanapatiY  AMe^si 

nrwmain'toy* 

Naval  Ocean  Sysbens  Center 

271  Catalina  Boulevard,  Tredler  28T 

Attn:  Oode  216B'-Supply  Annex, 

SBIR  Hxjgram,  Topic  NO.  N89- _ 

San  Diego,  CA 

Topic  #N89-210 

nail 


Oonnander 

David  Taylor  Naval  Ship 
Research  &  Development  Center 
Attn:  Oode  011.4,  SBIR  Pcogram, 
Betheada,  MD  20084-5000 


Topic  No.  N89 


Haptjgany 


David  Taylor  Navsd  Ship 

Research  &  Development  Center 

Attn:  Oode  011.4,  SBIR  Program,  Topic  NO.  N89 

Bldg.  #2,  Room  109 

Carderock,  ND 
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Topics  #N89-21l  through  #N89-213 


I 


CSoninander 

Netval  Air  Test  Center 

Attn:  Code  CT22,  SBIR  Progreon,  Topic  Nb.  N89- 
Patuxent  River,  MD  20670 

HandcaT-ty 

Ocmmancler 

Naval  Air  Test  Center 
Bldg.  #304 

Attn:  Code  CE22,  SBIR  Program,  Topic  No.  N89- 
Patuxent  River,  MD 


WEEK 


N89-001  Language-Based  Software  Environtnenits 

N89-002  Autoncnous  Marine  Instrumentation  Platforms 

N89-003  Acxjustic  Classification  with  Parallel-Processing  Networlcs 

N89-004  Advanced  Biosensors 

N89-005  Novel  Growth  Techniques  for  Large  Area  SiC  Substrates 
N89-006  Novel  i^roaches  for  the  Synthesis  of  Fluorodinitroroethane  and 
Fluorodinitroethanol 

N89-007  Producticai  and  Coating  of  Pure  Boron  Pcwders 

N89-008  Novel  Acoustic  Datiping  Materials 


OFFICE  OF  NAVAL  TEiCHNOICGy 

N89-009  Deo^jtion  Methods  for  Rule-Based  Decision  Aids  in  Adversarial 
Environments 

N89-010  Microwave  Monolithic  Integrated  Circuit  (MMIC)  Passive 
Ocnponents 

N89-011  Single  Crystal  Titanium  Carbide 
N89-012  Eipert  Systems  for  Joining  Composite  Materials 
N89-013  Helium  Dewar  System  for  Superconducting  Sensors 
N89-014  Detection  of  Acoustic  Ncn-Gaussian  Signals 
N89-015  Torpedo  Detecticn  Systatn 


N89-016  Sealed  Tube  Technology  for  Metal  V^»r  Lasers 


N89-017  warfare  Systems  Architectures 

N89-018  Advanced  Systems  and  ConcQjts  for  Future  Naved  Warfare 

N89-019  Expert  System  for  Developro^  of  Request  for  Proposal 
Packages 

N89-020  Using  Differential  Global  Positioning  System  for  Truth 
Reference 

N89-021  Jairming  Techniques  Against  Frequency  Hopping  Signals 

N89-022  Stochastic  Time  Attributed  Petri  Network  (STAFN)  Modeling  of  C3 
Networks 

N89-023  Anti-Submarine  Warfare  (ASW)  Ccirmand,  Control,  Communications 
and  Intelligence  (C3I)  Model  Development 

N89-024  Effects  of  Ooirpiler  and  Run-Time  System  Features  on  Future 
Contoat  System  Designs 

N89-025  Improve  Electrcnic  Weu:fare  (IM)  Response  Time 

N89-026  Standard  Software  Environment  for  Local  Area  Networl^  (IAN) 
Integration 

N89-027  Frequency  Agile  Laser  Protective  Devices 

N89-028  Software  Development  System  Safety  Analysis 
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N89-029 

N89-030 

N89-031 

N89-032 

N89-033 

N89-034 

N89-035 

N89-036 

N89-037 

N89-038 

N89-039 

N89-040 

N89-041 

N89-042 

N89-043 

N89-044 

N89-045 

N89-046 

N89-047 

N89-048 

N89~049 

N89-050 

N89-051 

N89-052 

N89-053 

N89-054 

N89-055 

N89-056 

N89-057 

N89-058 

N89-059 


Analysis  of  Xenon-Chloride  laser  CJontamination  Mechanisms 
CJesium  CJell  Optimization  for  Satellite  Laser  Connunication 
Applicaticais 

Development  of  All-Sapphire  Raman  Cells 

Informaticxi  Processing  Enhancements  for  Satellite  Laser 

Comrunication  Systems 

Long-Term  Xenon-Chloride  Laser  Gas  Processing 

Hi^  Teitperature  Effects  on  Optical  Components  and  Sealirig 

Ccmpoundls 

Techniques  for  Reconnecting  Partitioned  Networks 
Dynamic  Internetwork  Gateway  Algorithms 
Addressing  Techniques  for  Navy  Traffic  in  a  Multimedia 
Environment 

Analyticcil  Tools  for  Ccmmunication  Support  Systems 

Communications  Resource  Management  Algorithms 

Data  Base  Management  Techniques  for  Navy  Message  Addresses 

Protocol  Development  for  Secure  Voice  Network  Management 

Graphic  Displays  for  Multimedia  Network  Management 

Mixed  Media  loading  Analj^is  for  Local  Area  Networks  (IAN) 

Multimedia  Dynamic  Ccntrol  Algorithms 

Multimedia  Management  Algorithms  for  Long  Haul  Naval 

Traffic 

Multinet  Controller  Hardware/Software  Architecture 
Network  Protocols  for  UHF  Multiuser  Traffic 
Computer-Aided  System  Engineering  in  Sipport  of  Milti-Warfare 
System  Development 

Distributed  Real-Time  Operating  System  with  Task  Migration 
Analysis  of  the  Reconfiguration  of  Local  Area  Networks  (IAN) 
Shifixard  Electrcmaqr^tic  Emissions  Management  for  Electronic 
Wcurfare  ard  Communications 

Active  Sonar  Range  Dcppler  Normalization  for  Txang  Continucus 
Wave  (CW)  Transmission 

Characrterization  of  Ownship  Dcppler  and  Transmission  Channel 
Parameters  by  Means  of  Clutter  Measurements 
Color  Display  of  Acoustic  Data 

Communication  and  Database  Architectures  to  Support  Remote 
Ship  cind  Shore  Users 

Data  Compression  for  Acoustic  Surveillcinca  Data 
Hi^  Data  Rate  Satellite  Ccmmunications 
Hi^  Resolution  Ac±.ive  Soneur  Waveforms 

Informatics!  Processing  and  Distribution  for  the  Integrated 
Undersea  Surveillcinoe  System 


NAVAL  SUPPLY  SYSTBC  CCMMAND 

N89-060  Automated  Electronic  Parts,  Pacdcaging  and  Handling  System 
N89-061  Licjuid  Cooling  V<  st 

N89-062  Ejpert  System  for  Circuit  Boeud  Asseittoly 
N89-063  Dynamic  Real-Time  Radio  Frecyjency  Tag  Network 
N89-064  Radio  Frecjuency  Tag  Triangulation  System 

N89-065  Clothing  System  for  Static  Electricity  Control 


I 
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N89-066  Li^tMei^t  Cold  Weather  Safety  Boot 
N89-067  Portable  Power  Si;^ly 


f:V/:^  H :  I  a  fl  r»;i  H  J  i  >;  3v*i  a  f  >) ;  i  I  > ;  ^  IMM  i  i  r;> ; ) 


N89-068  Preparation  and  Analysis  of  Pure  Canpylobacter  Jejuni 
and  Aerorotaas  HvdroDhila  Antigenic  Protein  Fractions 
N89-069  Developnent  of  a  Ncav-Toxic,  Metabolizable  Cryopreservative  for 
Human  Bed  Blood  Cell  Freezing 
N89-070  Physician's  Encounter  Data  Management  Ocnputer 


N89-071  Harpoon  Employment  Training  on  the  Zenith  Z-248 
N89-072  S-3B  Viking/Harpocai  Engagement  Trainer 

N89-073  Harpoon  Captive  Carry  Simulator 

N89-074  A-6E  Intaruder/Harpoon  Engagement  Trainer 

N89-075  Conducting  Ihlymers 

N89-076  Nondestructive  Evaluation  of  Ccnposites 

N89-077  Chaotic/Fractal  Processing  and  Display  Methods 

N89-078  Electromagnetic  Fluxgate  Sensor 

N89-079  Amphibious  Air  Traffic  Control  Direct  Aircraft  Identity  Readout 

(AATC  DAER) 

ire9-080  Hi^  Speed  Tracker  Algorithms  Stu^ 

N89-081  Advanced  ceramic  Cutting  Tools  for  Titanium  Alloys 
N89-082  Hi^  Density  Electronic  Packing  Ccxic^jts 

N89-083  Novel  Hi?h  Torque  DC  Motors 


N89-084  Ship  Manning  Requirements  Planning  Kxwledge-Based  System 

N89-085  Transient  Acoustic  Analysis 

N89-086  Fiber  Reinforcement  Ceramic  Coatings 

N89-087  Shipboard  Tank  and  Void  Infection 

N89-088  T.inaar  Motor  Current  Collectors 

N89-089  Magnetic  Silencing 

N89-090  Digestible  Plastic  Films 

N89-091  Development  of  Seawater  Spray  Nozzles  for  Gas  ©jenching 
N89-092  Cleaning  of  Ship  Coatings 
N89-093  Ocrputational  Modeling  of  3-D  lAisteac^  Flew 
N89-094  Identification  of  Ignition  Criteria  for  Low  vulnerability 
Ammunition  (lOVA)  Prcpellants 

N89-095  Integral  Dielectric/Heat  Sink  for  Electronic  Devices 

N89-096  Reinforced  Intermetallic  Materials 

N89-097  Polymer  Matrix  Conposite  Heat  Sinks  for  Electronic  Devices 
N89-098  Neural  Net  Software  ^^licaticais 

N89-099  J^licaticn  of  Fiber  Optic  local  Area  Networks  (lANs)  to 
Shipboard  Voice  Systems 

N89-100  NCn-Aooustic  Sensor  and  Guidance  for  Underwater  Veliicles 
N89-101  Acoustically  Danped  Torpedo  Propellers 
N89-102  Measurement  of  Temperature  and  Pressure  in  an  underwater 
Eiqplosicn  Bubble 
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N89-103  E}^>ert  System  Application  to  a  Ocnmanding  Officer's 
Oognitive  Process 

N89-104  Intermittent  Contact  Evaluation 
N89-105  Uhderwater  Range  Data  Display  Upgrade 
N89'’106  Detection  of  Botton-Deployed  Mines 

N89-107  Technology  for  Development  of  a  Mine  Avoidance  Submarine- 
Tethered  Remote  Operating  Vehicle 
N89-108  Mcx-iOlithic  Ocmposite  Periscope  Fairing 
N89-109  Materials  for  Iftiderwater  Explosion  Shocdc-^fave  Attenuation 
N89-110  Hic^-Strength,  Li^twei^t  Torpedo  Hulls 
N89-111  Encoded  Acoustic  Tran^x»der 
N89-112  Prelaunch/Postlaunch  Torpedo  Ocmnunicaticxis 
N89-113  AnBilysis  of  Electronic  Warfare  (EW)  to  Sipport  warfare  Missicxi 
Areas 

N89-114  Research  Leading  to  a  Irw-Oost  Traveling  Wave  Hibe 
N89-115  Transportable  RF  Simulator  for  Electronic  Siqpport  Measure  (ESM) 
N89-116  Passive  Ranging  Algorithm  Using  Electro-Optic  Data 
N89-117  Advanced  Technology  i^lications  for  Electrcsiic  Support  Measure 
(ESM)  Receivers 

N89-118  Research  in  Support  of  an  Iirproved  Traveling  Wave  Tube  with 
Extended  Shelf  Life 

N89-119  Directicn-of -Arrival  (DQA)  Pulse  Sorting  Antenna  Array 
N89-120  Tactics  Development  for  Coordinated  Usage  of  Ohboard/Offboard 
Electrcaiic  Warfare  (EW)  Systems 
N89-121  Functional  Recogniticai  of  Radar  Signals 
N89-122  Develop  Database  of  Potential  Electronic  Warfare  (EW)  Nbn- 
Developmental  Items 

N89-123  Quantitative  lubricating  Oil  D^ris  Monitoring  and  Analysis 
N89-124  MK  6  Life  Raft  Ltprovements 
N89-125  Shipboard  Oonposites 
N89-126  Docking  Blocks  Technology 

N89-127  Low  Frequency  Vibratioi  and  Acoustic  Meeisureroents 
N89-128  Data  Base  Architecture  for  Battle  Force  Tacticed.  Training 


NAVAL  SURFACE  WEAPONS  CFmER/WHITE  OAK  lABCmTORY 


N89-129 

N89-130 


N89-131 

N89-132 


N89-133 

N89-134 


N89-13" 

N89-136 

N89-137 

N89-138 

N89-139 

N89-140 


Biodegradation  of  Heavy  HydrocarbcxTs 

Laser  Cpticeil  Detection  of  Dynamic  In-Plane  Mechanical 

Displacements 

Shock  Resistant  Circuit  BreaJcers 

Synthesis  and  Characterization  of  Hi^  Purity 

Explosive  Ocnpounds 

Non-Carbon  Based  Energetic  Systems 

Evaluation  of  X-ray  Microtcroography  for  Energetic 

Materials  Characterization 

Radiation  Transport  Codes  for  Mini-Scperconputers 
Development  of  Bulk-Density  AI2O3  Ihin  Films 
Non-Lethal  Anti-Swimmer  System 
Hologreqphic  Optical  Element  Fabricaticxi 
Shock  Hardened  Onboard  Data  Acquisition  System 
Maneuvering  Reentry  Body  Packaging  and  Synthesis 
Oonputer  Program 


N89-141  Software  Reliability  Indicators  in  the  Reguirentents  and  Design 
Ihase 

N89-142  Inproved  Oonputer  Aided  Software  Engineering 
Technology  for  Embedded  Ccnputer  Systems 
N89-143  Infrared  Radionietry  of  Dynamic  Targets 
N89-144  Bistatic  Anti-Submarine  Warfare  (ASW)  Operations 
in  the  Year  2000 

N89-145  Automated  Signed.  Processing  of  Sonar  Sensor  Data 
N89-146  Fabrication  of  Ocntinuously  Reinforced  Carbide  and 
Boride  Ceramics 

N89-147  Eblyurethane  Foam  Propellant  Containers  and  Coolant  Sleeves 
N89-148  Reaction  Efficiency  of  Aluminum  in  Es^losives 
N89-149  Software  Intensive  Systems  Reverse  Engineering 
N89-150  Non-Aqueous  Magnesium  Battery 
N89-151  Catalytic  Metallo  Macrcmolecules 
N89-152  Safety  Aspects  of  Lithium  Rechargeable  Batteries 

Utilizing  S02-Bcised  Electrolytes 
N89-153  Duad.  Band  Infrared  Discrimination  Techniques 
N89-154  Diagrammatic  Language  Software  Implementation 
Productivity  Analysis 

N89-155  Hierarchical  Computer  Architectures 
N89-156  Fiber  Optic  Sonar  Dome  Pressure  Transducer 
N89-157  A  H’^er  Order  Meta  Model  for  Systems  Development 
N89-158  Standardization  of  Programming  and  Instructions  for 
Informaticai  System  Users 

N89-159  Automated  Integrated  Navigational  System 
N89-160  Artificied  Intelligence  Based  Target  Recognition 
N89-161  Photodetectors  for  Optical  Signal  Processing 
N89-162  NOTilinear  Transforms  for  Optical  Signal  Processing 
N89-163  Hi^  Performance  Modulators  for  Opticed.  Signal 
Processing 


NAVAL  SURFACE  WEAPONS  CENTER/DRHIGREN  IABC3RAT0RY 

N89-164  Conceits  for  Advanced  De^  Strike  Cruise  Missile 
Damage  Assessment 

N89-165  Advanced  Deep-Strike  Cruise  Missile  Autoncmous  Target-Scene 
Interpretation  and  Decision  Making 

NAVAL  WEAPCWS  SUPPORT  CENTER 

N89-166  Reformulation  of  Reclaimed  PEK  Materials 
NAVAL  WEAPONS  CENTER 


N89-167  FricticMi  Welding  Ceramics  to  Metals 
N89-168  Low  Noise  Millimeter  Wave  Receiver 
N89-169  Superconducting  Millimeter  Wave  Mixer 

N89-170  Improvements  in  Single-Crystal  Diamond  Tools 

N89-171  IC  Design  Hardware/Software  Communication  Protocols 
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NAVAL  ATT?  nFVRTQP 


f-TyTTO 


N89-172  Lcaig-Range  Stand-Off  Miniature  Su3rveillanoe  System  for  Navy 
HellcxDpters 
N89-173  Smart  Bart 

N89-174  Water-Borne  Resin  Develcpnent  for  Flexible  Adherent  Primer 
ire9-175  Fiber  Optic  Aircraft/Stores  Interface 
N89-176  Critical  Defect  Assessment  for  New  Ccnoposite  and 
H^rid  Materials 


NAVAL  UNDEFWATER  SYSTEMS  CTWrER 

N89-177  Rare  Earth  Magnetostrictive  Cryogenic  Projector 
N89-178  Laser  Ocppler  Velocimeter  (IIV)  in  Transient  Lnpeller 
Flows 

NAVAL  AIR  FMRTNRRRTMK  C!RWrER 


N89-179  Continuously  Adjustable,  Electrically  Operated  Control  Valve 
N89-180  Remote  Wind  Sensing 

PACIFIC  MTSSTTF  TEST  CpyTER 

N89-181  Measurement  of  the  Ultraviolet  Signature  of  an  Object 
N89-182  Expendable  Ship  R^lica 
N89-183  RF  Digital  rhase  Shifter  p-Bit) 

N89-184  Altitude  Meeisuranent  in  Hi^-Velocity  Low-Altitude 
Vehicles 


NAVAL  TRAINING  SYSTEMS  CENTER 

N89-185  lew  Cost  Cemputer  Image  Generator  for  Ni^t  Vision 
Simulation 

N89-186  Low  Cost  Ni^t  Visiem  Goggles  (NVG)  for  Simulation 

NAVAL  COASTAL  SYSTEMS  CENTER 

N89-187  Quiet  Sutroarine  launcher  Technology 
N89-188  Underwater  Cryogenic  Cutter 

N89-189  Hull  Potential  Measurement  System  for  Underway  Ships 

CIVIL  ENGINEERING  TAHORATORY 

N89-190  Rapid  Detection  of  Asbestos 

N89-191  Joint  Sealants  for  Ccaocrete  Airfield  Pavements 


NAVAL  AIR  FROPUISIOI  CEyiER 

N89-192  Aircraft  Engine  Mixed  Flew  Conpressor  Analysis 

N89-193  Aircraft  Gas  lUrbine  Augmentor  IgnitiaVBlcwDut  Characterizaticxi 

N89-194  Turbine  System  Design  Code 

N89-195  Turbulence  Effects  cn  TUrbine  Blade  Film  Cooling 
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M89-196  Id^twei^xt  Turbine  Blede  Attadhoaeiit 
N89-197  Bearing  Coating  Developonent 
N89'-198  Boiler  Bearing  In^^ection  System 

N89-199  Life  Predicticn  of  Turbine  Bledes  by  OcniMter  Modeling 


N89-200  Automated  Specification  of  Testing  for  Software  Systems 
N89-201  Grid-Free,  Modular  Large  Screen  Liquid  Crystal  (LC) 
Displays  with  Colors 

N89-202  EHF  Antenna  Array  for  Surveillance  Systems 

N89-203  Non-Scanning  Optical  TracJcing  System 

N89-204  Cross  Secticxi  Beducticsi  of  Dish  Antennas 

N89-205  Waveform  Design  to  Defeat  Intercept  Beoeivers 

N89-206  Inproved  Direction  Finding  Techniques 

M89-207  Accurate  Passive  Banging  Techniques 

N89-208  Packaging  of  Hi^-Speed  Optoelectronic  Devices 

N89-209  Hi^  Strength  Optical  Fibers  for  Air-Deployed  Data  Links 


N89-210  Hi^  Heat  Flux  Heat  Exchanger 


N89-211  Infrared  Scene  Generation  Model 

N89-212  Dynamic  Infrared  Scene  Projecticn 

N89-213  Multi-Mode  Bange  Instrumentation  Badar  System 
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OFFICE  OF  NAVM.  RESEARCH 

N89-001  TTTIE:  TancBMaa  Based  Software  Environments 


ca^SEGCEY:  Research 

EESC3{IFriCN:  Language-based  software  develcpnent  eiwironnients  can  inisrove 
productivity  by  making  effective  use  of  knowledge  specific  to  the 
particular  language  being  used,  be  it  a  progranning  language,  a 
^)ecificatiGn  language,  or  mathematical  logic.  TechniqLies  for  generating 
language-based  environments  fTcm  formal  specifications  have  been  developed 
in  the  research  ocnnunity.  Prototypes  exist  that  demcnstrate  the 
viability  of  the  various  approaches  for  creating  such  systems.  But  no 
fully-engineered  products  exist.  Because  an  environing  generator  is  a 
toolHxiilding  tool,  considerable  leverage  would  be  obtained  by  perfecting 
such  a  system.  In  particular,  one  efficient  inplementaticxi  of  an 
enviroratient  generator  has  the  potential  to  lead  to  efficient  environments 
for  a  multitude  of  languages.  The  introduction  of  Ada  into  military 
systems  and  the  qpecial  envirorments  for  system  development  will  cause, 
for  the  foreseeable  future,  a  mixture  of  CMS-3  and  Ada  developments  to 
maintain  fleet  software.  Multilingual  environments  are  guaranteed  to 
exist  in  some  form  that  maintain  the  independence  of  each.  Integration  of 
tools  to  a  hitler  level  of  utility  by  using  language-specific  information 
is  a  worthwhile  goal. 

N89-002  TITLE:  Autoiomous  Marine  Instrumentation  Platforms 


CATEXXXW:  Research 

EESCRIFTIGN:  Ihe  objective  of  this  ta^  is  to  develop  innovative  methods 
for  deploying  and  operating  autoncmcus,  in-situ  oceanographic 
instrumentation  packages  to  measure  surface  and  near^-surfaoe  (up  to  2Qm 
depth)  physical,  biological  ancVor  chemical  parameters.  Measured 
quantities  of  interest  will  include  hi^  wavenuirber  surface  wave  spectra, 
near-surface  profiles  of  steacfy  and  fluctuating  velocities  together  with 
surface  and  subsurface  concentrations  of  chemical  i^3ecies  and  bubble 
populations.  Ihe  proposed  platform  cxxKsepts  to  achieve  these  types  of 
measurements  will  need  to  incorporate  the  means  to  si:ppress  and/or  to 
account  for  platform  motions  in  order  to  reference  all  fl\xtuations  to  an 
c^ropriate  (local)  inertial  frame. 

N89-003  TITtE:  Acoustic  Classification  with  Parallel-Processinj 

Networks 

CATEX30RY:  Research 

CESCRIPTICXI:  Ihe  objective  of  this  task  is  to  develop  a  prototype  system 
utilizing  parcdlel-proioessing  networks  that  interface  with  a  human 
operator  vhose  objective  is  to  determine  the  source  of  a  non-^^eech 
acoustic  signal  from  its  transient  characteristics.  Ihe  size  of  the 
signal  set  should  be  at  least  20  sounds.  Ihe  exploitaticxi  of  artificial 
neural  network  or  neuro-oonputer  systems  is  encouraged.  Ihe  development 
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of  ocnnec±ionlst  models  of  this  task  is  of  interest.  Studies  should  lead 
to  an  understanding  of  how  users  interact  effectively  with  concurrent 
infomational  flows,  the  conditions  that  significantly  influence  that 
process,  and  the  allocation  of  decision-making  between  the  user  and  this 
autcnatic  processor. 

N89-004  TTEIE:  Advanced  Biosensors 

CAlEGGeY:  Research 

EESCSOFnON:  Biological  systems  have  the  inherent  ability  to  sense  and 
refund  selectively  to  small  concentrations  of  ^^ecific  chemical  species. 
Exanples  include:  mainnalian  olfaction  processes,  insect  pheromone 
detection,  and  ion  channel  gating  in  menhranes.  Recent  advances  in 
molecular  recognition,  biocatalysis,  and  the  ability  to  isolate  and 
reconstitute  cell  oonixanents  (e.g.,  ion  channels,  receptors)  into 
artificial  host  materials  offer  an  opportunity  to  develop  sensing  elements 
that  have  many  of  the  ce^abilities  of  biological  systems.  Ihe  objective 
of  this  program  is  to  develop  highly  selective  and  sensitive  sensors  \thich 
e^^loit  these  new  developments  by  coupling  the  selective  chemistry  with 
optd.cal,  electrochemical  and  other  anplification  schemes.  Ultimately, 
these  biomimetic  sensors  could  be  used  to  detect  substances  of  abuse, 
hostile  agents,  and  naturally  occurring  substances,  e.g. , 
neurotrananitters . 

N89-005  TITEE:  Nbvel  Growth  Techniques  for  TatTf^^  Area  SiC 

Substrates 

CATEXSOCY:  Research 

CGSCHEFnON:  Investigation  of  novel  grcwtlV<^<sposition  techniques  to 
provide  Beta-SiC  high  performance  device-quality  thin  films  on  crystalline 
insulator  substrates.  State-of-the-art  growth  techniques  for  Beta-SiC  are 
limited  in  size  and  prcne  to  high  density  stacking  faults.  The  projected 
research  effort  will  address  suitable  sid^strates  with  or  without 
intermediate  layers  to  achieve  proper  coordination  number  and  reduce 
crystalline  defects  at  the  interface  and  their  propagation  throu^out  the 
films.  The  resulting  layers  over  75  to  100-nm  diameter  substrates  will  be 
characterized  for  their  physical  properties;  e.g. ,  electron  and  hole 
mobilities,  crystalline  perfection  and  their  use  for  hi^  performance 
(radiation  tolerant,  hl^  taiperature)  microwave  and  millimeter  wave 
devices. 

N89-006  TITIE:  Novel  Approaches  to  the  Synthesis  of 

Fluorodinitrcmethane  and  Fluorodinitioiethanol 

CATEnaRY;  Research 


DESCRIPTION:  A  number  of  ocnpounds  containing  the  fluoroidinitromethyl 
grotp  are  used  as  energetic  plasticizers  and  polymers  in  hi<^  performance 
e9g>losive  oonpositions.  The  irse  of  these  materials  is  restricted  by  their 
hi^  cost.  Increased  benefits  from  the  hi^  energy  content  and  excellent 


stxdaility  of  these  materials  could  be  realized  for  a  wider  range  of  Navy 
nunitions  if  their  cost  could  be  reduced.  For  these  reasons,  novel 
synthesis  methods  for  the  Joey  precursors,  flixarodinitromethane  and  2,2,2- 
flixsrodinitroethanol,  ecjB  sought  which  are  not  based  on  nitroform  or  2,2- 
dinitropropanediol  as  starting  materials.  Alternatively,  the  novel 
methods  may  derive  &oni  nitroform  or  2,2-dinitroprQpanediol  if  irproved 
production  methods  for  these  two  materials  are  being  proposed  edso  as  an 
integral  part  of  the  project. 

N89-007  TITIE:  Production  and  Ooatina  of  Pure  Bonmi 

(XrEGORX:  Research 

CESaCEPnCN:  Develop  processing  cheniistry  to  synthesize  pure  boron  powder 
coated  with  protective  metal  films  for  ultimate  use  in  hi^  energy 
propellants  and  underwater  es^losives.  Boron  particle  diameters  in  the 
range  of  0.5  to  50  microns  are  desired  that  are  coated  with  protective 
metallic  films  of  magnesium,  titanium  or  zirconium.  Ihe  protective 
metallic  coatings  must  be  e^lied  to  the  particles  prior  to  eiqxosure  to 
air  or  water  to  prevent  boron  oxide  formation  on  the  surface  during 
subsequent  handling  and  in  early  stages  of  ccnhustion.  Ihe  protective 
coating  thickness  must  be  cmsistent  with  the  particular  diameter  so  that 
the  ccnhustion  energy  is  not  reduced  more  than  about  10%  frcm  that  of 
pure  boron.  Ihe  process  should  lend  itself  to  fUll-scale  production  of 
coated  pure  particles  with  a  hi^  integrity  of  surface  coating  and  uniform 
diameter.  Hi^  unooated  boron  peu±icle  purity  is  required  for  both 
research  and  development  purposes  to  optimize,  inprove  and  control  the 
reactivity,  burning  rate  and  ccntustim  efficiency  of  boron-  ccxTtaining 
energetic  propellants  and  ejqjlosives. 

N89-008  TnUE;  Novel  Acoustic  Paatpina  Materials 

CATEXSOS^:  Research 

EGSCRIPnON:  There  is  a  need  for  improved  materials  having  a  hi^  daitping 
capacity  ccnhined  with  good  mechanical  properties,  suitable  ’'or  structural 
uses.  Of  primary  interest  are  novel  directicmally  isotropic  metcil  matrix 
oonposite  materials  (i.e. ,  not  ccntaining  edigned  reinforcing  fibers) 
which  can  potentially  provide  repid  attenuation  at  vibrational  frequencies 
of  from  1  to  1000  Hz.  Also  of  interest  are  materials  that  are  active  over 
a  broad  temperature  range,  at  room  tenperature  and  above.  Advanced 
processing  approaches  to  produce  novel  microstructures  anVor  unusual 
metal/ceramic  or  metal/organic  mixtures  are  encouraged. 
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N89-009  TITLE:  Deception  Methods  for  Rule-Based  Decisico  Aids  in 

Adversaried  Environments 

CATEIGC^;  Ej^loratozy  DevelopoBent 

CESCSIFEION:  Automatic  adjds  for  situation  assessment,  for  planning  and 
for  infomation  fusion  contain  synisolic,  principally  xule-43ased,  inference 
methods.  A  primary  a^iect  of  military  situations  is  the  use  of  deception 
in  local  and  global  strategies.  Deception,  if  it  is  done  well,  produces 
logically  consistent  events  and  stiiruli  to  the  sensors  of  an  adversary. 
This  logical  consistency,  althou^  fictitious,  produces  inference  in 
decision  aids  vdiich  are  the  basis  for  a  response  based  on  "eqpparent 
truth."  The  need  exists  for  methods  to  manage  the  inference  process  in 
order  that  multiple  hypotheses  can  be  retained  in  the  oonputaticais  without 
an  unacceptable  overhead  burden.  Evidential  reasc^ung  and  conputaticxal 
structures  are  key  dimensions  of  the  problem,  with  an  added  dimension 
being  that  of  observation  noise.  Proposal  Should  address  methods  for 
including  deception  patterns  in  decision  aids  vhen  in  the  presence  of 
observation  noise  and  oonputaticKial  constraints. 

N89-010  TITtE:  Microwave  Monolithic  Integrated  Circuits  rMMIC^ 

Passive  Oonconents 

CATBGCXOf:  Exploratory  Development 

DESCTHPriCN:  Mac  operating  at  "L"  band  need  filters  and  isolators  that 
are  hi^  performance,  yet  conpatible  with  MMIC  technology.  Isolators  can 
be  made  using  cascade  amplifiers.  These  circuits  can  provide  isolation  in 
excess  of  50  dB  at  "L"  band,  but  noise  figures  and  conpression  points  are 
limitations.  Lew  ooqpression  power  implies  the  use  of  the  isolator  at  low 
input  power  levels  vhere  the  noise  figure  needs  to  be  lew.  Novel  MMIC 
techniques  are  needed  to  generate  a  non-reciprocal  transfer  functicai  with 
low  noise  figures  and  hi^  power  cotnpressicxi  points.  Filters  can  be 
designed  using  lunped  element  epproaches,  ^iral  inductors  and  Metal- 
Insulator-Metal  (MIM)  capacitors,  and  the  gate-to-source  capacitance  of  a 
single  gate  MESFET  can  be  utilized  to  tune  the  filter  re^»nse  moderately. 
The  design  limitation  on  these  filters  is  low  "Q".  Techniques  are  needed 
to  improve  the  Q-f actors  of  these  elements.  Active  techniques  are 
required  to  generate  large  inductors  as  are  used  in  Icw-frequency  gyrator 
circuits. 

N89-011  TITLE:  Single  Crystal  Titanium  Carbide 

CATDQCIQf:  E}plQratory  Development 

DESCSOFTiaf:  Develop  a  reproducible,  hi^  yield  process  for  production  of 
single  crystal  titanium  carbide  ingote  of  controlled  oonposition  and 
orientaticxi.  Ingots  should  be  2  inches  in  diameter  and  12  inches  long 
with  leunge,  pure  single  crystal  regions  from  which  xiniform  wafers  can  be 
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siloed  in  hl^  yield.  Ocxqposltion  should  be  chosen  to  preside  good 
lattice  matching  with  silioon  caxbide,  for  vhich  this  titanium  cariside 
will  be  a  substrate. 

N89-012  TITIE:  Expert  System  for  Joining  Oomposite  Materieds 

CKTEOORi:  E)q>loratoxy  Develcpnent 

CESCKIPIION:  A  wide  variety  of  oenposite  material  joining  procedures  and 
techniques  have  been  used  and  tested.  However,  many  design  engineers  do 
not  have  easy  access  to  this  wealth  of  information.  As  a  ccnsequenoe,  the 
designer  of  a  cenposite  structure  or  cenponent  may  not  make  the  optimum 
joining  procedure  decision  during  the  design  stages.  Ihis  leads  to 
inefficient  designs,  and  to  costly  problems  in  the  fabricaticxi  and 
producticn  stages.  It  is  desired  to  have  an  expert  system  developed  to 
assist  designers  in  the  optimum  selection  of  oonposite  materied.  joining 
techniques.  Such  a  system  must  incorporate  an  extensive  data  base  of 
oonposite  material  joining  details  and  procedures  and  be  cepable  of 
developing  an  optimum,  or  near  optimum,  joining  design  and  procedure  for 
the  user.  The  system  should  operate  in  a  desktop  oenputer  environment  and 
have  the  ability  to  provide  adphanumeric  data,  as  well  as  design  drawings 
and  other  graphical  information  to  the  user. 

N89-013  TTTLE:  Helium  Dewar  System  for  Superoonductincr  Soisors 

CAFBQQRY:  E)q)loratory  Development 

DESCSIpnON:  Requirements  exist  for  the  development  of  a  helium 
dewar  that  will  have  substantially  improved  performance  over 
those  currently  used  for  prototype  development.  Need  dictates 
that  the  dewar  be  extremely  efficient  in  terms  of  ^>aoe,  thermal 
leakage  and  wei^t.  Fhase  I  of  this  effort  require^  a  stu^  of 
new  technologies  and  techniques  to  be  used  in  construction  of 
miniaturized  dewars,  including  the  possibility  of  inoorptorating  a  closed- 
cycle  refrigerator.  At  a  minimum,  the  tcpic:s  to  be 
addressed  will  include  thermal  efficiency,  hold  time,  magnetic 
signature,  antislci^  baffling  and  size.  A  dewar  is  then  to  be 
designed  based  vpon  the  initied  stud^  with  the  cepability  of 
cooling  a  sensor  system  with  Ehysical  characteristics  that  will 
be  provided  by  the  funding  agency.  In  phase  II,  the  resulting 
dewar  will  be  ocnstructed  and  evaluated. 

N89-014  TTHE:  Detection  of  Aocustic  Non-Gaussian  Signals 

CAIGGCPY:  Exploratory  Development 

DESCKEPnCJN:  Methcids  of  passive  acxustic  signed  processing  have  generally 
assumed  either  a  known  signed  or  a  Gaussian  signed  embedded  in  Gaussian 
noise.  In  an  era  vhen  radiated  ship  noise  is  being  dramatically  redutoed, 
investigaticxis  of  maximum  likelihood  or  other  "optimum”  methods  for 
detecticxi  of  less  traditicmial,  ncmi-Gaussian  signals  in  Gaussian  noise  are 
impcjrtant  tasks.  A  few  statistical  theories  have  been  advanced,  but  not 
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e^plled  to  real  aooustic  cperatioiva  data  to  detentdxie  the  translticn 
potential  of  the  theories,  i^iproaches  to  this  problem  may  be  principally 
ad  hoc  and  dependent  upon  zeasonable  models  of  the  signal  and  signal  plus 
noise  processes.  Evaluatic»is  of  the  methods  advanced  according  to 
suitably  defined  measures  of  effectiveness  should  form  the  focus  of  work 
proposed  within  this  topic. 

NB9-015  TmE:  Torpedo  Defcachion  System 

CA!IEQ0KY:  EJ^loratory  Development 

EESCSdPnCN:  Develop  non-acoustic  means  of  detecting  and  locedizing 
torpedoes  using  shipboard  sensors.  System  shzdl  be  capable  of  operating 
on  cu3nnent  U.S.  ships  without  restricting  operating  environments  or 
tactics.  Ihe  j^stem  shall  be  capable  of  detecting  and  localizing 
torpedoes  operating  against  surface  ships  from  all  angles  on  the  bow  and 
against  all  classes  of  torpedoes. 


MMOME  CORPS 

N89-016  TITLE:  Sealed  Tube  Technology  for  Metal  Vapnr-  Tagirs 

CATBQGSY:  E:g)loratory  Development 

EESORIPnoil:  A  requirement  exists  for  the  development  of  a  sealed  laser 
tube  for  a  Copper  Veqpor  Laser  (CVL) .  A  seeded  type  CVL  would 
substantially  improve  performance  over  current  state-of-the-art  CVIs  by 
eliminating  the  flcw^throu^  buffer  gas  system  consisting  of  oonpressed 
gas  and  a  vacuum  punp,  as  well  as  increasing  the  operaticmi  times,  as 
periodic  tube  breakdewn  for  copper  r^laoement  would  be  eliminated.  Fhase 
I  of  this  effort  requires  a  stuc^  (and  possible  demonstration)  of  new 
tedmologies  and  techniques  required  for  the  fabrication  of  a  sealed  tube. 
At  a  minimum,  this  shall  address  the  technology  required  to  seal  ceramics 
to  dissimilar  materials  (e.g.  alumina  to  niobium  and  alumina  to  se^phire) 
with  vacuum  seeds  capable  of  hi^  teaperature  (1500^)  operation.  Based 
on  the  study  results,  a  CVL  would  be  made  available  for  this  purpose.  In 
phase  II,  the  resulting  tube  is  to  be  fabricated  and  eveduated. 


SPACE  AND  NAVAL  WRRFARE  SYSTEMS  OCMMftND 

N89-017  TITEE;  Warfare  Systems  Architectures 

CftTBGORy;  E)?>loratory  Develcpiment 

DESCKIFTION:  Naval  warfare  strategies  and  systems  acquisitions  are 
undergoing  deliberate  change  in  the  Navy.  Stand-cdoie  systems, 
interoperability  issues  and  adverse  progranming  acticsis  are  a  few  of  the 
reasons  giving  rise  to  these  deliberations.  The  Navy  is  presently 
examining  a  top-down  approach  to  R&D  and  ac:quisltion  decisions,  guided  by 
Top  Level  Warfare  Requirements  (TLWRs) .  The  csonoeptuad  framework  of  a 
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Warfare  Systems  Architect  and  Engineer  (WSA&E)  has  been  formed  to  relate 
the  Navy's  warfare  strategies  and  systems  aoquisiticxis.  Ihe  architecture 
level  focuses  on  TLWR  ocnplianoe.  Rigorous  mission  analysis^  force  level 
perspectives  and  systems  architectures  are  the  end  products.  The  systems 
engineering  level  is  aimed  at  programs.  The  architectures  are  systems 
engineered,  therein  they  are  translated  into  program  level  guidance  across 
platform  and  warfare  mission  areas.  Performanoe  specs,  ocxitrolled 
interface  drawings  and  test  specs  are  established.  The  purpose  of  this 
1-ask  is  to  se^  innovative  assistance  at  the  architectural  level.  The 
systems  euxhitectures  address  12  warfare  mission  areas:  Oonmand 
(coomunications) ,  C2,  strike  Warfare  (STW),  Anti-Surface  Warfare  (ASUW), 
Anphibious  Warfare  (AMW) ,  Anti-Air  Warfare  (AAW) ,  Anti-Submarine  Warfare 
(ASW) ,  Mine  Warfare  (MIW) ,  Electrcaiic  Warfare  (EW) ,  Special  warfare  (SW) , 
Space,  and  logistics.  The  force  structures  to  implement  these  warfare 
missions  include  the  carrier  Battle  Force  (CVBF) ,  Battleship  Battle 
(BBB6) ,  Anphibious  Task  Force  (ATF) ,  Area  ASW  Force,  and  SLOC  Protection 
Force.  Proposals  should  identify  a  single  mission  area;  multiple 
proposals  may  be  submitted.  The  architectural  process  involves  fcur 
steps:  1)  Functional  deconpositicn  of  the  missicn  entails  deocnposing  the 
mission  into  tiers,  establishing  Required  Operational  Functions,  devising 
ftmctional  flow  diagrams,  and  building  a  oonplete  data  base.  2)  Physical 
analysis  of  the  current  force  (e.g. ,  oonplete  understanding  of  the 
platforms,  systems  interdependencies  and  Battle  Force  C2  requirements) ; 
allocating  ROFS  to  platforms;  oonposing  a  baseline  warfare  systems 
architecture;  establishing  functic»al  shortfalls  of  the  baseline 
architecture  and  adding  F^DP  programs.  3)  Performanoe  examines  the 
Architecture  vs  TTWR,  via  models  and  war-gaming,  and  establishes 
performanoe  shortfalls.  Identify  shortfall  resolutions,  such  as  systems 
vpgrades,  notional  platforms,  etc.  This  st^  is  reiterated  and  refined. 

4)  Architecture  Options  establish  WSA&E  products,  vhich  include  Force 
Level  Architectures,  TLWR  oonpliant  options  such  as  costs,  performanoe, 
schedule,  risk,  technology,  payoff. 

N89-018  TTIIE:  Advanced  Systems  and  CcaToeots  for  Future  Naval 

Warfare 

CATBQORy:  E>q>loratory  Development 

DESCRIPTTC»I:  Throu^xxit  the  history  of  military  oaiflicrt  innovative 
technology  in  the  hands  of  resourceful  leadership  has  proved  to  be  an 
unequaled  force  multiplier.  This  task  seeks  new  ideas  in  hi^  payoff, 
hic^  risk  technologies,  systems,  systems  architectures,  and  warfare 
concepts  addressing  Naval  Battle  Force  Warfare  in  the  years  2000  and 
beyond.  The  Battle  Force  must  be  c£^)able  of  mission  execution  and  defense 
in  a  multiplicity  of  warfare  areas  (e.g.,  AAW,  ASW,  ASUW,  MIW,  C3I,  etc.) 
involving  a  multiplicity  of  subsurface,  surface,  aerospace  and  space 
platforms.  The  end  products  being  scu^t  are  detailed  assessments  of  1) 
the  advanced  systems  and  architectures  supportive  of  Navy  mission  areas, 

2)  the  warfare  concept  and  operaticxial  advantages  offered  the  Battle 
Poroe,  3)  the  new  and  existing  technologies  required,  4)  projected  costs, 
and  5)  risks.  Chase  I  proposals  should  outline  a  clear  methodology  to 
achieve  these  goals.  Imaginative,  realistic  ideas  are  encouraged. 


Offerors  nay  submit  as  nar^  proposals  as  deemed  appropriate  to  center  their 
varied  ideas  for  advanced  systems  and  ocxioepts  of  future  Naval  warfare. 
Multiple  COTtract  awards  to  a  single  offeror  and  awards  to  more  than  laie 
offeror  are  ccntenplated. 

N89-019  TITIE:  Expert  System  for  Develocment  of  Recaiest  for 

Proposal  Packages 

C3TBG0PY:  Exploratory  Develc^xnent 

EESCRIPnCN:  Developonent  of  Request  for  Proposal  packages  is  generally  a 
manual  process  involving  integraticai  of  inputs  from  program  managers, 
OOTtracting  officers  and  other  various  government  itanagers.  Since  the 
packages  often  include  standard  language  for  statements  of  work, 
provisicxis  and  clauses,  the  effici^xy  for  developing  the  packages  could 
be  iitproved  by  automating  these  sections.  In  addition,  automation  should 
iiiprove  the  efficiency  of  package  development  and  reduce  the  number  of 
omissions  and  errors  by  incorporating  internal  autonated  checklists.  Ihe 
Navy  has  a  requirement  for  development  of  an  eipert  sj^tem  to  aocenmodate 
development  of  Request  for  Prcposal  packages  using  standeurd  leinguage,  eis 
well  as  providing  the  user  flexibility  for  tailoring  various  sections  of 
the  package. 

N89-020  TITEE:  Using  Differential  Gldjal  Positioning  System  for 

Truth  Referenoe 

caTBQORY;  Engineering  Development 

DESCRIPTICW;  The  need  for  a  precise  truth  reference  system  exists  for 
harbor  navigation,  rescue  and  salvage,  and  very  precise  tactical 
applications.  A  design  approach  and  systems  demonstration  for  a 
differential  Glctoal  Positioning  System  for  this  purpose  should  be 
investigated.  Ihe  use  of  nondevelc^xnent  item  technology  with  Navy 
st2uidBu:d  3S  Gldaeil  Positioning  System  equipment  would  be  the  focus  of  the 
study.  This  study  would  investigate  potential  cost  and  other  advantages 
associated  with  the  proposed  configurations.  Possibilities  also  exist 
for  sensor  calibration  for  equipment  operating  within  the  common  grid 
system. 

N89-021  TITLE:  Jamning  Technioues  Against  Frequency 

Hopping  Signals 

CATBQQRY:  Advanced  Development 

DESCKIPri(»I:  Timely  generation  of  effective  jamming  against 
frequency  hopping  signals  allows  only  a  diort  time  to  meeisure  the  tcirget 
signal  parameters.  Since  meeisurement  precision  is  inversely  proportional 
to  time,  certain  tcurget  signal  parameters  will  not  be  meeisured  to  the 
p)recision  required  to  generate  the  best  jaitining  signal.  It  is  the  lack  of 
precision  that  encourages  he  selection  of  wideband  jamning  waveforms  in 
order  to  be  sure  of  overing  the  target  signal  (s) .  Wide-beind  jamning 
waveforms,  in  general,  require  more  pjcwer  than  narrow-band  waveforms  to 
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paxndde  the  needed  janming  to  signal  ratio  at  the  target  receiver  in  a 
nacval  battle  groip  scenario.  An  investigation  is  desired  to  develop 
janning  wavefonns  that  do  not  require  precise  knowledge  of  signed 
parameters  nor  unduly  high  power,  and  that  will  provide  effective  janming 
of  specific  modulations  and  signal  types  with  their  associated  receivers. 
The  investigation  will  be  analytical  and  e^gierimented  (at  a  NAMXEANSYSCXIi 
laboratory) .  The  woidc  will  be  done  at  the  SECRET  level. 

N89-022  TmE:  Stocfaastvc  Tima  Attributed  Petri  Networic  (STREWN 

Modeling  of  C3  Networks 

CATSOORY:  Ebqploratory  Develo{xnent 

EESCKEFTICN:  There  is  a  Navy  need  for  the  cs^>ability  to  assess  the 
performance  of  future  Anti-Suhonarine  Warfare  (ASW)  Ccnmand,  Control  and 
Ocmnunications  (C3}  architectures  and,  throu^  the  incorporation  of 
advanced  organizational  and  data/information  management  concepts,  assess 
their  ability  to  inprove  war^fi^ting  effectiveness.  This  task  involves 
developing  a  technique  for  modeling  Naved  C3  networks  vhich  will  allow  the 
analysis  of  network  perfomence  and  conparison  of  alternative  C3 
architectures.  The  technique  should  edlow  for  the  characterization  and 
di^lay  of  the  C3  flow  in  Naval  OcRmand  stmctures.  It  should  include 
parameters  associated  with  the  deocnposition  of  warfare  functions  (in  the 
mission  domain) ,  ccmmand  functions  (in  the  organization  dcnmn) ,  and 
system  functions  (in  the  resource  domain) .  A  set  of  r^iresentative 
scenarios  should  be  established,  ^)anning  the  range  of  military  conflict 
frcm  limited  crisis  to  globed  war,  to  test  each  architecture,  and  measures 
of  effectiveness  (MDEs)  for  performance  ocmparisons  should  be  developed. 
These  HDEs  should  include  ccnmand  as  well  as  ocnmunication  capabilities. 
This  technique  should  edso  include  the  developonent  of  data  dictionaries 
oontedning  baseline  functional  deocnpositions  of  Naval  staffs,  warfare 
areas,  and  ASW  platforms.  The  technique  should  be  conpatible  with  the  ASW 
Test  Bed  Model  specifications  and  should  allow  for  the  creation  and 
assessment  of  hypothetical  systems  and  operating  conceits. 

N89-023  iniE;  Ant-i-siiWnarine  Warfare  fASW  C3cnmand.  Ocyitrol. 

CkmimmicatiCTTS  and  Intelligence  fC3I^  Model 
Develocinent 

CATEQCRY:  E}g>loratory  Developnent 

DESCRIFTIC^:  The  Naval  Warfare  Systems  Architect  needs  a  means  of 
structuring  Battle  Foroe/Battle  Grcx;p  (BF/BG)  Architecture,  as  well  as 
assessing  the  war^fi^^ting  capability  of  current  and  future  architecture. 
Additionedly,  the  Ocnposite  Warfare  Ocnmander  needs  a  means  of  determining 
the  performanoe  of  his  C3I  systems.  The  objective  of  this  effort  is  to 
develop  an  event-  driven,  variable  time  st^  ASW  Monte  Carlo  C3  model. 

The  model  shall  consist  of  at  least  the  follcwing  principal  sub-models: 
Data  Fusion — fuse  ASW  data  frcm  organic  and  ncn  organic  sources;  Besouroes 
Allocation — ASW  resource  allocaticai  and  prioritizaticai,  including  man. 
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weaqpons  and  saisors;  Ocnnunlcatlcns — model  time  late,  alternate  network 
pati)s  and  cnmectlvity,  network  ocuntermeasures  and  degraded  modes  of 
operation;  Input  Message  Proc3essing-*-simulate  message  processing;  Track 
Correlation —  correlation  of  track  file  with  sensor(s) ;  Target 
Classification — target  ranking  and  wee^xxi  assignment;  Ehgaigement — simulate 
encounter  results;  and  Data  Acguisiticn  and  Data  Base  Management  — 
simulate  data  acquisition  and  management.  Ihe  model  must  be  high 
fidelity.  Sub-models  must  run  in  a  parallel,  time  synchronous,  near-real¬ 
time  node.  Ihe  model  outputs  shall  be  usable  measures  of  effectiveness. 
The  end  result  of  this  task  will  be:  a  literature  search  and  requirements 
analysis,  and  model  development  risk  assessment;  and  a  top-level 
development  of  the  physics  of  the  model.  Riase  H,  if  required,  will 
consist  of:  oonplete  development  of  the  physics  of  the  model;  and 
explication  of  top-down  structured  design  to  model  development,  model 
coding,  model  runs  and  fidelity  demonstration  and  model  documentaticxi. 

N89-024  TITLE;  Effects  of  Ooppiler  and  Rip-^ime  System  Features  on 

Future  Ocntoat  Systems  Designs 

GATEXSORY:  E:q>loratory  Development 

□ESCRIPnON:  There  has  been  ocxisiderable  work  undertalcen  in  the 
development  of  Ada  tools,  oonpilers,  and  environmarts.  The  primary  intent 
of  Ada  was  for  use  as  the  language  for  oonbat  systems.  However,  the 
ability  to  vise  Ada  in  these  real-time  endsedded  ^sterns  is  just  new  being 
e:qilored.  There  is  a  need  to  examine  the  run-time  support  required  by 
oonbat  systems  using  Ada.  The  purpose  of  this  effort  is  to  evaluate  one 
or  more  oonbat  systems  under  development  and  to  identify  the  run-time 
support  required  if  ^he  system  were  to  use  Ada.  The  run-time  support 
iixxLuKies  the  Ada  run-time  executive,  debugger  tools,  hardware,  and  any 
underlying  operating  systems.  It  is  important  to  identify  the  areas  in 
vhich  run-time  support  is  expected  to  be  deficient.  The  Department  of 
Defense  (Dc^)  regiires  guidance  for  the  development  of  oonprdiensive  and 
efficient  run-time  systems  that  can  support  actu2d  oenbat  systems. 

N89-025  TTHE:  Hiprove  Electronic  Warfare  fEW  Restxxise  Time 

CATBGCRY:  Advanced  Development 

DESCRIPnc^:  Modem  oonmunications  are  going  more  to  widdaand  techniques, 
and  modem  usage  of  single  channel  techniques  is  beocming  less  predictive 
of  frequencies  for  use.  These  factors  lead  to  the  need  to  perform  an 
instantaneous  broadband  search  and  rapid  processing  of  the  search  data  in 
order  to  detect  and  identify  signzds  of  interest  with  sufficient  ^leed  to 
perform  oountermeasures  before  the  signal  ends  or  chang^  frequ^xy. 

There  are  mary  noise  souroes  of  interference  and  many  signeds  not  of 
interest  that,  along  with  the  signals  of  interest,  provide  a  hic^y 
oonplex  output  from  a  wid^sand  receiver.  Techniques  are  scu^t  that  can 
recognize  patterns  and  associate  signals  at  various  Radio  Frequencies 
(RFs) ,  in  time,  to  a  particular  transmission  (an  RF  hopper)  and  to  do  so 
for  multiple  simultaneous  transmissions  in  the  noisy  and  busy  envirorment 
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with  sufficient  speed  emd  accuracy  to  drive  a  jaiitner  (follcwer  jamner 
against  a  hcpper) .  New  and  fresh  approaches  are  sought,  such  as  neuronets 
or  expert  ^stens.  Work  will  be  at  the  SECRET  level. 

N89-026  TITLE:  .crt-apdarri  Software  Environment  for  local  Area 

Network  flANl  Integration 

CKIEGGfBY:  E:q>loratory  Develcproent 

CESCRIPnON:  In  the  near  future,  ccsnumcation  among  elements  of 
Shipboard  ccnbat  systems  will  be  sipported  by  high-speed  fiber  optic  local 
Area  Networks  (IANS) .  lANs  permit  a  hi^  degree  of  interconnectivity 
between  all  elements  of  the  ccnbat  system  and  provide  the  flexibility  to 
isplement  future  changes  without  eigensive  and  disrvqptive  hardware 
mo^fications  to  input-output  (I-O)  channels  or  unit-to-unit  cabling.  Ihe 
intanded  flexibility  cannot  be  realized,  however,  if  extensive  software 
changes  need  to  be  made  vhenever  a  ccnbat  system  element  is  to  be  adapted 
from  one  application  to  another.  What  is  needed  is  a  novel  and  innovative 
approach  to  standardization  of  the  ISO/OSI  Level  6  Presentaticxi  layer  in  a 
manner  vAiich  would  insulate  the  Level  7  ^pplicaticxis  Programs  from  the 
lower  level  protocols  vhich  are  network  dependent. 

N89-027  TITIE:  Frequency  ftailA  laser  Protective  Devices 

CAIEGORY:  Exploratory  Development 

DESCRlPnON;  With  the  increasing  development  of  lasers  throu^Kut  the 
visible  ^lectrum,  there  is  a  need  for  a  single  filter  that  will  protect 
the  eyes  of  personnel  against  all  laser  waivelengths.  Such  a  frequency 
agile  laser  protective  device  most  also  provide  good  daytime  and  ni^ttime 
visibility  and  not  pose  other  hazards  to  personnel.  In  essence,  the  ideal 
device  must  obstruct  hazardous  levels  of  laser  radiation  and  allow  viewing 
of  lic^  at  safe  levels  for  all  wavelengths  in  order  to  see  surroundings, 
indicator  li^ts  and  other  visual  aids,  obstacles,  etc.  Ihis  device  must 
understand  all  Navy  Standard  envirxximental  testing. 

N89-028  TITLE:  Software  Develoonent  System  Safety  Analysis 

CAIEGORY:  Advanced  Development 

DESCRIPTION:  With  the  trend  to  software  ocxttrol  of  weepcxis,  aircraft,  and 
oonmand  and  control  systems,  the  potentied  for  a  software  error  causing  a 
catastrophe  increases.  There  is  a  need  for  software  hazards  anadysis 
techniques  that  can  be  applied  both  to  program  design  languages,  written 
code  and  interfaoes  between  hardware  and  software.  While  a  survey  of 
existing  methods  is  necessary  for  background,  orlgined  work  building  cn 
state-of-the-art  is  the  desired  product. 
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N89-029 


TTFIE: 


Analysis  of  Xenon-Chloride  rfeus  OMitaminatlcyi 

Mechanisais 

OVIBGOeY:  E}9lo£atx>ry  Developfnent 

EESCKEFnON:  Ihe  purpose  of  this  ta^  is  to  contribute  to  xencxi-chloride 
laser  lifetime  and  performance  1:^  identifying  and  analyzing  the  dynamic 
reactions  vhich  result  in  lasing  medim  contamination  during  the  operation 
of  xsnon-chloride  lasers.  Ohis  task  is  inportant  for  ensuring  that  xenon- 
ohloride  laser  transmitters  with  sufficient  performance,  lifetime,  and 
reliability  will  be  available  for  use  in  the  satellite  laser 
ocnnunicatlcxis  program.  Ihe  task  will  include,  but  will  not  be  limited 
to,  identification  of  the  materials  utilized  in  xenon-chloride  lasers, 
ev^uation  of  the  potential  reactions  that  could  occur  within  and  between 
these  materials  given  the  envircximental  conditions  associated  with  laser 
hot  standby  and  operation,  estimation  of  the  rates  of  reaction  and  the 
likelihood  that  these  reactions  would  occur,  analysis  of  the  effects  of 
by-products  and  products  on  the  laser  and  laser  performance  (ultra  violet 
(UV)  absorption,  absorber,  ohlorine  consunption,  opaque  particulate, 
etc. ) ,  and  reoQninendati<xi  of  alternative  materials  or  techniques  to 
control,  prevent,  or  mitigate  the  effects  of  gas  contamination. 

N89-030  TmE:  Cesium  Cell  Optimization  for  Satellite  Laser 

Comrounicaticns  APDlicaticxTS 

CATBOOR^:  Engineering  Develcpnient 

DESCRIPnON:  Many  factors  affect  the  re^xxise,  sensitivity,  lifetime,  and 
line  width  of  cesium  cells.  Experience  has  indicated  that  currently 
obtadnable  cesiian  cells  are  not  satisfactory  for  use  in  satellite  laser 
oonnunication  educations.  Ihe  purpose  of  this  task  is  to  identify  those 
factors  vhich  cdffect  the  performance  of  cesium  cells,  anedyze  their  impact 
on  cells  intended  for  use  in  satellite  laser  oonrunication  hardware,  and 
optimize  cell  designs  for  use  in  laser  transmitters  and  receivers.  Ihe 
task  includes,  but  is  not  limited  to,  investigation  of  the  effects  of 
tenperature,  buffer  gas  mixture,  buffer  gas  pressure,  materieds  selection, 
tenperature  profile,  and  device  geometry  on  cesium  cell  performance. 

Researchers  shall  also  address  cesium  cell  manufacturing  techniques  and 
the  development  of  quality  assurance  standards  and  methodology  sufficient 
to  ensure  the  producticmi  of  reliable  cesium  cells  with  consistent 
performanoe  characteristics. 

N89-031  imE;  Develoonent  of  All-Sarchire  Raman  Pells  | 

CATBGCRY:  Advanced  Development 

CESCBIPnCM:  Window  Raman  cells,  containing  lead  vapor  in  the  temperature 
range  of  1300°C  to  1350°C  are  used  in  the  satellite  laser  ocnrounications  I 

program  as  an  optical  frequency  conversion  device.  Production  of  ti<^tly 
sealed  optical  windows  which  demcxistrate  long  calendar  life  is  a  topic  of  j 

oontinuing  interest.  One  proposed  sealing  method  would  employ  an  all¬ 
sapphire  tube  in  v^ch  the  windows  are  fused  into  the  cell  body.  (Ihis 
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eliminates  the  need  to  use  frits  as  seals,  \ihich  by  their  nature  oont2dn 
undesired  infurities. )  The  objective  of  this  task  is  to  develop  a  process 
that  yields  fused  seqpphire  cells  of  the  desired  size  and  with  windows  of 
the  desired  optical  quality. 

N89-032  TTHE:  InfoCTiaticai  Processing  Enhancements  for  the 

rv-nmunications  Systems 

CATEXSOKY:  Exploratory  Development 

EESCKIPnON:  Identic  and  evciluate  the  performance  of  candidate 
techniques  for  increasing  oomtunications  throughput,  transmitter  lifetime, 
and  system  connectivity  by  reducing  the  ramber  of  optical  pulses  required 
to  convey  a  given  message  vhile  maximizing  the  probability  of  its 
sucxessfUl  receipt.  Methods  to  be  evaluated  will  include,  but  will  not  be 
limited  to,  source  ocxiing,  channel  coding,  and  adc^itive  filtering 
techniques.  The  studies  will  edso  address  the  effects  of  ^X3t  she^,  ^xjt 
power  distribution,  spot  size,  envirtximental  factors,  and  time  delay 
revisiting  cxi  total  system  performance.  All  techniques  ani/or  processes 
to  be  investigated  must  be  c^licable  to  a  pulse  positicxi  modulaticxi 
schane,  be  ocnpatible  with  the  existing  transmitter/recaiver  design,  and 
be  incorporated  before  the  laser  transmitter  or  after  the  optical 
detectcxr. 


N89-033  TrUE:  loncr-Term  Xencan  Gas  Processing 


CATBGCKY:  Research 


EESORIPnaJ:  The  satellite  laser  ccnmunicaticns  program  requires 
development  of  xenon-chloride  (XeCl)  lasers  that  can  support  operation  in 
space  for  three  to  seven  years.  Current  testing  indicates  that  after  a 
period  of  operaticai,  a  buildi^i  of  contaminates  within  the  laser  gas 
reduces  laser  output  power  by  altering  the  laser  gas  mix  and  1:^ 
oondensaticxVdi^xisiticn  c«i  the  laser  pressure  vessel  opticed  windows. 

This  task  will  propose  and  experimentally  verify  the  efficacy  of  various 
gas  processing  techniques  that  mig^t  be  enployed  in  ^saoe  to  minimize  the 
levels  of  contaminants  within  the  laser.  Potential  methods  include  the 
use  of  electrostatic  precipitators,  getters  (particulsurly  CcLLcium 
getters) ,  and  cryogenics. 


N89-034 


TTriE; 


Effects  of  High  Teamjerature  on  Optical 
and  Sealing  Oonpounds 


CATBGCgQf:  E>qploratory  Development 

OESCRIFTIGN:  Window  Raman  cells,  containing  lead  ve^r  at  tenperatures  of 
1300^  to  135(A;,  are  used  in  the  satellite  laser  ocnmunications  program 
as  an  optical  frequency  conversion  device.  Producticm  of  ti^tly  sealed 
optical  windows  which  demonstrate  Icxig  calendar  life  is  a  topic  of 
continuing  interest.  OanoevDs  exist  regarding  long-term  changes  in  the 
crystalline  structure  of  the  frits  (seals) ,  which  may  affect  cell 
integrity,  as  well  as  the  windcws  themselves,  which  may  affect  beam 
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qaality  of  the  optical  output.  In  addition,  migration  of  &it  ocnponent 
OBterials  onto  the  windows  degrades  long-life  optical  damage  thresholds. 
This  task  will  determine  the  long-life  performanoe  of  various  hi^ 
teDperature  i^its  and  optical  windows  (including,  but  not  limited  to  fused 
quartz  and  sepphire)  in  an  environment  vhich  si^ates  the  interior  of  an 
operating  lead  vapor  Kaman  cell. 


Note:  For  topics  N89-35  to  N89-47,  the  Navy  SBIR  Ocraounication  Support 
System  (CSS)  information  package  is  available  upon  request  from  the 
Defense  Technical  Informatioi  Oenter. 


N89-035  TTTEE:  Techniques  for  Reconnecting  Partitioned  Networks 

CATBOCRY:  Advanced  Development 

CCSCKHTIGN:  As  the  Navy  extends  the  range  of  its  ocnnunication  networks 
by  the  use  of  repeaters,  it  will  become  necessary  to  develop  techniques 
for  reconnecting  networks  vhich  have  become  partitioned  due  to  loss  of 
repeating  nodes.  A  typical  exanple  would  be  where  an  edrcraft  that 
functions  as  a  repeater  for  a  di^iersed  line-of-si^t  network  is  suddenly 
lost.  In  this  case,  the  network  is  divided  into  small  isolated  networks. 
These  smaller  networks  cxuld  be  reccxmected  using  Hi^  Frequency  as  an 
internetwork  gateway.  The  issue  is  to  develop  protocols  vhich  scpport 
reconnections  that  have  minimum  impact  on  the  users  (host  ocnputers) .  The 
reconnection  processes  should  be  transparent  to  the  users.  This  effort  is 
to  develop  techniques  and  simulate  performance  of  reconnecticn  ^sterns. 


N89-036 


TITIE: 


c  Intemetworic  Gateway  Algorithros 


CATBQGRY:  Advanced  Development 

DESCFIPriON:  This  effort  is  to  develc:p  internetwork  gateways  that  can  be 
dynamically  selected  to  sipport  the  use  of  multiple  R^o  Frequency  (RF) 
networks  for  delivery  of  Navy  traffic.  The  Navy  presently  has  a  mix  of  RF 
networks  such  as  High  Frequency  (HF) ,  Ultra-Hi^  Freqj&icy  (VHF) ,  Line  of 
Sight,  Joint  Tactical  Information  Data  Systems,  Ultra-Hi^  Frequency  (UHF) 
Satellite  Ommunlcaticns,  etc.  All  ships  do  not  support  all  networks.  A 
typical  example  would  be  the  transmission  from  shc»a  on  UHF  Satellite 
Ocmnunications  of  a  message  destined  for  a  ship  that  supports  only  an  HF 
network.  In  this  case,  ary  ship  that  supports  both  HF  and  UHF  Satellite 
Ocmnunications  cxxild  function  as  an  internetwork  gateway.  The  questicxi 
is.  If  multiple  ships  can  act  as  the  gateway,  vhich  one  should  be 
selected?  The  issue  is  hew  nuch  network  topolc^gy  knowledge  must  be  shared 
between  the  HF  and  UHF  Satellite  Ocnnunicaticxis  networks  in  order  to 
select  a  gateway  vhich  can  most  efficiently  deliver  the  required  traffic. 
Overhead  for  transmitting  topology  knowledge  must  also  be  minimized, 
particularly  as  the  nunher  of  potential  networks  grows.  The  system  must 
be  sufficiently  fast  to  incorporate  aircraft  as  pct^tial  gateways  and 
reconfigurations  in  case  of  ship  failure.  This  effort  is  to  develop 
edgorlthms  and  simulate  performance  of  internet  gateways. 
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N89-037 


Tm£: 


Multimedia  BTvirqTtneaTt 
CKEBGORJf:  Engineering  Develcpnent 

CESCSIFnON:  As  the  Navy  ocnverts  to  multimedia  networking  using  the 
International  Standards  Organization  (ISO)  layered  architecture,  it  will 
be  necessary  to  develop  addressing  formats  that  si^port  Navy  traffic  types 
without  inposing  a  heavy  burden  on  cxnrainication  resources.  Navy  traffic 
types  include  a  variety  of  point-to^int,  multicast  and  broadcast 
circuits.  For  example,  the  delivery  of  a  broadcast  message  using  multiple 
point-topoint  transmissions  is  a  waste  of  cxOTnuniceticsns  resources.  A 
ooninon  address  for  all  intended  recipients  would  be  a  better  ^preach, 
given  that  all  users  have  prior  knowledge  that  they  should  rec:eive  the 
message.  The  purpe^se  of  this  effort  is  to  examine  all  Navy  traffic  types 
and  operationed.  scenarios  to  determine  how  users  exuld  be  more  efficiently 
addressed.  Names  must  be  converted  to  network  addresses.  Group 
addressing  for  multicast  or  conference  nets  should  be  identified. 
Addressing  should  be  acxxnpli^ied  within  the  ISO  model,  particularly  the 
internet  protocol. 

N89-038  TrnE;  Analytical  Tools  for  Oonmunicaticxi  Support  Systems 
CATEGORY:  Engineering  Oevelopnent 

EESCRIPnON;  Cie  ocraraunicaticffi  Support  System  is  a  vital  part  of  the 
Navy's  Ocninand  and  Control  System  in  that  it  provides  message,  voice  and 
data  connunications  among  platforms,  sites,  and  warfare  systems.  A 
related  effort  vhich  will  impact  the  Ocninunication  Support  System  in  the 
future  is  the  Uhified  Network  Technology  Program,  unified  Network 
Technology  has  as  its  objectives  increased  survivability  of  naval  tacticcil 
oomnunications  through  repid  data  link  reconfiguraticxi  and  increased 
ccmnunication  efficiency  via  c^namic  multi-network  management,  ihe  multi¬ 
network  environment  includes  Hi^  Frequency  radio,  line-of-si^t  radio, 
satellite  links  and  intra-site  local  area  networks.  Traffic  includes  both 
digital  data  and  voice.  The  develcpnent  of  analytical  tools  such  as 
oenputer  simulation  are  required  in  order  to  support  improvements  in 
network  management  algorithms  and  the  extrepolation  test  results  to  larger 
networks. 


N89-039 


TTIIE; 


•iiuiAu 


ilcatioTS  Resource  Jfanaoement  Algorithms 


CAIEGCRY:  Advanced  Oevelopnent 


DBSCRIFnON:  Ihe  normal  process  of  establishing  navy  ocnmuinicatians  lines 
is  manual  and  time  ocnsuiming.  Ihis  task  is  to  develop  techniques  vhich 
will  autoroaticeully  set  up  reliable  ooRinunicaticxi  links.  Links  to  be 
considered  are  Hi^  Frequency,  mtra-Hi^  Frequency,  Ultra-Hi^  Frequency 
Line-of-Sight,  and  Ultra-Hi^  Frequency  Satellite  Communications.  Setup 
shouild  incluide  frequency  tuoning,  channel  probing  for  quality,  and 
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organizaticn  of  links  into  networks.  Line-of-Si^t,  Extended  Line-of- 
Sic^  and  Beyond  Line-of-Si^t  links  should  be  addressed.  Techniques  for 
link  quedity  monitoring  should  also  be  investigated. 

N89-040  TITLE:  Data  Base  Management  Techniques  for  Naw  Message 

Addresses 

CATBGCSV:  Engineering  Development 

EESCRIFnON:  As  the  Navy  transitions  from  fixed  dedicated  oomtunication 
links  to  the  dynamic  management  of  a  pool  of  ccRitunication  links,  it  will 
be  necessary  to  develop  a  conputer-  bcised  phone  book.  User  cKidresses  mast 
be  converted  to  network  addresses  at  a  ^}eed  that  matches  the  user  request 
for  service  rate.  The  phone  book  mast  also  be  \^x3ated  as  new  users  enter 
the  network.  Ihe  purpose  of  this  effort  is  to  develop  data  base 
managaoent  systems  that  address  the  following  issues:  1)  Addressing 
Formats.  Identify  methods  for  converting  names  to  network  addresses. 

Names  include  various  groips  of  users,  single  users,  and  broadcast  users. 
For  example,  a  groi;p  of  \isers  may  be  formed  to  sipport  a  ooninon  activity 
such  that  a  single  network  address  can  be  used  in  lieu  of  transmitting 
many  individual  user  addresses.  2)  Search  Speed.  User  transmissions  may 
be  short  with  a  need  for  rapid  transmission.  Since  each  user  reediest  will 
require  a  data  base  search  for  addressing,  the  speed  of  search  will  be 
critical.  3)  New  User  Network  Entry.  Ihe  entry  of  a  new  user  into  the 
network  mast  be  accomplished  with  a  minimam  of  network  oveihead.  The 
issue  is  would  it  be  more  efficient  to  maintain  a  large  data  base  of 
potential  users  such  that  a  user  needs  to  transmit  only  a  short  message  or 
should  the  users  transmit  a  complete  network  address?  The  new  user  entry 
must  be  rspid  to  support  the  transmission  of  time-critical  data. 

N89-041  TTIIE:  Protocol  Develocaient  for  Secure  Voice  Network 

^fanaoement 

CATBQQPY :  Advanced  Development 

CGSO^IPnCN:  As  Navy  voice  circuits  are  transitioned  from  existing 
switching  systems  vM.ch  are  manually  set  vqp,  to  voice  on  a  loccil  Area 
Network  (IAN)  with  dial-ip  capabilities,  it  will  be  necessary  to  develop 
protocols  and  addressing  for  secure  voice  network  management.  Since  voice 
and  data  will  share  the  same  2.4K  bps  circuits,  it  will  be  necessary  to 
develop  protocols  that  switch  between  data  and  voice  on  demand.  Network 
management  for  half  duplex  circuits  should  also  be  identified.  Addressing 
must  consider  both  point-to-point  and  conference  calls.  Radio  Frequency 
media  to  support  voice  should  be  Hi^  Frequency,  Ultra-High  Frequency 
Line-of-Si^it,  and  Joint  Tactical  Informatirai  Data  System,  euLl  with 
repeaters  and  Satellite  Ocmmanicaticxis  circuits.  This  effort  is  to 
develop  both  addressing  and  network  protocols  for  autxmatic  management  of 
Naval  voice  circuits. 
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N89-042  TrrLE;  Graphic  Displays  for  Mulfcimedia  Network  Manaqeannent 
CfmEOORI:  Advanced  Devela|xnent 

EESdlEFnCM:  As  Navy  oonitKinication  systems  are  integrated  into  a  pool  of 
resources  connected  via  a  local  Area  NetMork  and  axe  dynamically 
controlled,  it  becomes  inpossible  for  Natval  personnel  to  determine  overall 
oomnunicatiai  system  status.  To  alleviate  this  problem,  it  will  be 
necessary  to  develop  network  monitoring  techniques  and  graphics  displays 
that  are  useful  to  Naval  personnel.  Di^lay  information  should  include 
items  such  as  ccnnectivity,  traffic  loading  on  each  circuit,  some 
indication  of  circuit  reliability,  past  history  an  each  circuit,  ability 
to  detect  ^xofing,  etc.  Connectivity  information  presents  some  unique 
challenges  in  that  network  topology  does  not  necessarily  iirply  ship 
geogrephic  d^loyment.  This  may  cause  some  difficulty  to  ship  personnel 
in  trying  to  correct  system  failures.  Areas  to  investigate  would  be  the 
use  of  Navy  Tactical  Data  System  data  in  forming  the  network  display  or 
using  network  connectivity  and  network  timing  to  iitply  a  geographical 
deployment.  The  purpose  of  this  effort  is  to  identify  network  information 
that  needs  mexiitoring  and  to  develop  graphics  di^lays  that  can  be  used 
far  status  eveiluation  by  Navy  personnel. 

N89-043  TITLE;  Mixed  Media  loading  Analysis  for  loced.  Area 

Networks  (LAN^ 

CATElGGRy:  Advanced  Development 

DESCRIPncW:  In  order  that  future  Navy  ooraraunication  system  architectures 
have  the  capability  to  pool  communication  links  for  use  by  all  users,  it 
will  be  necessary  to  connect  links  and  users  via  a  loceil  Area  Network. 

This  IAN  must  carry  mixed  data  types  (e.g. , voice,  messages,  imagery  data, 
oonputer  data,  etc. ) .  Each  user  will  have  different  delivery  criteria  and 
will  place  different  demands  on  IAN  performance.  Different  data  types 
will  tolerate  different  delays.  This  effort  is  to  investigate  various  IAN 
and  to  determine  performance  versus  mixture  of  Navy  traffic  types.  In 
support  of  developing  interface  standards,  it  will  be  necessary  to  define 
standard  traffic  formats  that  enoonpass  cill  Navy  traffic  types.  This 
includes  voice,  data,  messages  and  imaging  data.  The  model  must  include 
^)eed  of  delivery,  acknowledgement  time,  user  populaticxi,  reliability 
delivery  requirements,  etc. 

N89-044  TITIE;  Multimedia  Dynamic  Oxitrol  AlcRorithns 

CATBQCKY:  Advanced  Development 

EESCRIPnCN:  The  future  Navy  communication  system  architecture  will 
change  from  fb^  dedicated  links  to  a  pool  of  links  to  be  shared  by  adl 
users.  The  issue  is  hew  is  link  selecticxi  determined  on  a  dynamic  basis? 
What  rules  should  be  used  to  select  Hi^  Frequency  over  Ultra-Hi^ 
Frec^iency  Satellite  Oormunications?  The  selecticai  criteria  must  ocxisider 
connectivity,  time  delay  bandwidth,  traffic  loading,  priority,  etc.  The 
cost  functiCTTS  used  for  link  selection  must  also  be  stable  with  platform 


103 


inotio(\/destruction  and  not  vulnerable  to  spoofing  or  jamning.  Ihe  issue 
of  ocnfidenoe  in  link  selection  nust  edso  be  addressed.  Are  we  90% 
oonfident  that  the  link  is  30%  relied^le  or  30%  confident  that  the  link  is 
90%  reliable?  How  should  these  confidence  factors  be  used  in  link 
selections?  The  purpose  of  this  effort  is  to  develop  cost  functioiV 
algorithms  for  c^namic  link  selection  and  demonstrate  performance  throu^ 
sii^ations. 

N89-045  TITEE:  Mjltimedia  Management  Algorithms  for  Iona  Haul 

Naval  Traffic 

CAlBQOeY:  E>^loratory  Development 

CESCRIPnoil:  Future  Navy  oomnunication  systems,  in  v^ch  users  are 
attached  to  local  networks  and  utilize  internet  gateways  for  extended 
coverage,  will  need  the  capability  to  acquir^distribute  global 
information  for  long  haul  connectivity.  Ihe  issue  is  hew  nuch  global 
information  must  each  user  maintain.  For  example,  a  task  force  may 
maintain  global  informaticn  cn  its  own  forces  but  have  no  informaticxi  cn 
other  remote  task  forces.  Should  a  central  location,  such  as  a  shore 
site,  be  re^xxisible  for  maintaining  global  information  with  queries  from 
the  task  force?  Does  the  need  to  send  loced.  global  data  to  a  centralized 
data  base  consume  a  large  percentage  of  ccnnunication  resources?  The 
purpose  of  this  effort  is  to  investigate  techniques  for  developing, 
disseminating  and  maintaining  global  information  sufficient  to  support 
Naval  operations  without  a  large  overhead  burden  on  ccnnunication 
resources. 


N89-046  TITLE:  Multinet  Oaitroller  Hardware/Software  Architecture 

CATEX3CRV :  Engineering  Development 

CGSCREFTION:  In  order  to  manage  multimedia  circuits  and  multiusers 
dynamically,  it  will  be  necessary  to  develop  a  multinet  controller.  The 
multinet  controller  must  also  include  a  data  base  of  irser  addresses  and  a 
di^lay  capability  for  monitoring  network  status.  The  multinet  controller 
will  adso  contain  the  Oomnunication  Plan  for  circuit  setip.  The  multinet 
controller  will  not  pass  actual  traffic.  It's  function  is  to  set  ip 
circuits  based  on  user  service  requests.  It  must  adso  have  the  capability 
to  monitor  all  traffic  flow  and  link  network  status.  Performing  these 
functions  in  read  time  could  be  a  heavy  processing  load.  The  purpose  of 
this  task  is  to  investigate  hauxlware  and  software  oonfiguraticxis  for  a 
multinet  controller.  Hardware  should  be  based  on  ccmmercial  back  plane 
buses  such  as  VME,  and  make  maximum  use  of  existing  ccnpatible 
processors.  Software  should  investigate  the  use  of  real-time  operating 
systems  and  must  support  Ada. 
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N89-047  Tni£:  Network  Protocols  for  UHF  Multiijser  Traffic 

CXTECCSd:  Engineering  Developnent 

CESCSIFnON:  IVpical  network  protocols  used  in  Navy  lUtra-^^  Frequency 
Satellite  Ocnnunicaticns  circuits  are  t^dLlored  to  a  ^lecific  user.  Eacii 
link  ocntroller  needs  to  si^iport  only  am  type  of  traffic.  As  the  Navy 
transitions  to  an  architecture  in  which  ccnnunicaticn  lirdcs  are  treated  as 
a  pool  of  resouzces  to  be  shared  between  all  users,  each  liiik  must  han^ 
network  protocols  that  can  support  all  types  of  Na^  traffic  (voice,  data, 
message,  image,  etc. ) .  This  effort  is  to  develop  network  protocols  that 
can  si^^psrt  multiple  user  traffic  in  both  point-to-point,  multicast  axxl 
broadcast  inodes.  Protocols  which  (fynamiceLLly  change  in  re^xxise  to  user 
requests  are  to  be  considered.  Die  enphasis  is  an  efficient  use  of 
channel  capacity  and  mininel  time  to  reconfigure  protocols  as  traffic  type 
changes.  Protocols  must  be  tested  to  verify  performance. 

N89-048  TmE:  Oonpuber-Aided  System  Enaineerina  in  Support  of 

Muiti -Warfare  System  Development 

CATBOCRSf:  Advanced  Developorent 

tBSCRLPTIOtl:  Die  Space  and  Naval  Warfare  Systems  Ocninand  (SPANAR)  has 
identified  a  need  to  a^ly  conputer-aided  system  engineering  (CASE)  tools 
and  methodologies  to  sipport  warfare  architecture  and  systems  engineering 
analyses.  Die  conplex  interacticais  of  multiple  warfare,  equipment,  and 
platform  architectures  and  systems  requires  the  use  of  tools  and  methods 
to  help  keep  recpiireroents,  capabilitir^s  and  interfaces  clearly  defined  and 
ccherently  connected.  Further,  in  order  to  respoid  prcnptly  to  Navy 
information  requirements,  SPANAR  must  be  able  to  rapidly  reconfigure 
system  connectivities  and  parameters,  have  confidence  that  all  required 
interfaces  are  matched  properly,  and  that  tlie  connectivities  and 
performanoe  numbers  make  sense.  Given  the  ccnplexity  of  the  modem  battle 
force,  a  CASE  tool  is  mandatory.  Required  effort  will  be  to  enter  warfare 
mission  area  architectures  and  plans  into  the  CASE  tool  and  build  the 
required  battle  farces.  From  this  level,  an  attempt  will  be  made  to 
eiqpand  the  tools  to  Icwer  levels  in  direct  support  of  the  Battle  Force 
System  Engineering  Plan  (BFSEP) ,  Warfare  System  Performance  Specifications 
(WSPS) ,  and  the  N^u^are  System  Cc»itrolled  Interface  Document  (WSdD) . 
Methods  to  ensure  configuratic^i  management,  regular  review  and  vpdate  of 
systems  parameters  and  hew  to  handle  required  future  cep^ilities  will  be 
defined.  Practice  in  exercising  the  CASE  tool,  as  well  as  mapping  a 
strategy  for  sustained  use,  will  be  required.  Given  the  proliferation  of 
different  CASE  tools  with  dissimilar  cE^>abilities,  the  last  step  of  this 
effort  will  be  to  examine  the  ability  to  perform  CASE  tool  integration 
across  different  tools  and  their  re^)ective  data  bases. 
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N89-049 


TTIIE: 


Distributed  Real-Time  Operating  System  WiiA  TasK 
MioratiCTi 

CATEX9QBY:  Exploratory  Developnent 

DESCKIFIICM:  In  a  Local  Area  Network  (IAN)  crsinected  shipboard  ocnbat 
systen,  criticed.  ta&^s  should  be  able  to  migrate  from  one  central 
processing  unit  (CPU)  to  another  CHJ  (via  the  IAN)  CTO  fedlure.  CHJs 
must  export  critical  state  variables  to  redundant  locations  in  order  for  a 
new  C3U  to  take  over  a  failing  CPU's  ta^  and  rapidly  and  accurately 
converge  to  the  current  state  of  the  combat  environment.  Novel  and 
innovative  concepts  are  required  for  exporting  real-time  state  variables 
with  a  concurrent  requirement  of  avoiding  redundant  data  base(s) 
comption  due  to  the  presence  of  erroneous  state  variables  fron  a  failing 
CPU. 


N89-050  TmE:  Anedvsis  of  the  Reconficairation  of  local  Area 

Networks  ^lAN^ 

CATEXXSQf:  Exploratory  Develcproent 

DESCRIFTK^:  Ihe  Navy  has  selected  two  oonineroial  Local  Area  Network 
(IAN)  standards,  IEEE  802.5  and  ANSI  X3T9.5  FDDI,  as  the  protocol  core  of 
the  SAFENEJT-I  and  SAFENETP-II  IAN  standards.  Both  of  these  lANs  use  token- 
passing  as  an  access  control  mechanism,  both  use  counter-rotating  rings 
with  station  bypassing.  Reconfiguration  following  failure  can  involve 
station  bypassing,  cable  switching  or  loopback.  The  length  of  time 
required  to  detect  a  failure,  exchange  data  to  effect  reconfiguration,  and 
restart  the  token  is  of  concern  to  system  designers  with  time-critical 
epplications.  Flexdble  evaluation  tools  (e.g. ,  simulation  models)  are 
needed  having  the  cepability  to  fine-tune  the  evolving  reconfiguration 
time  as  a  function  of  the  failure  exctent  over  a  broad  range  of  network 
sizes. 

N89-051  TITLE;  Shipboard  Electronaonetic  EmissioTS  Management  for 

Electronic  Warfare  and  Oamiunications 

CATEGORY:  Exploratory  Develcproent 

CESdUPncxf:  The  management  of  active  shipboard  emissions  will  enhance 
battle  forces'  war-fitting  capabilities  throut  improved  systems 
operation  and  reduced  vulnerability  to  enemy  attack.  Emissions  management 
should  prevent  the  simultaneous  active  use  of  electrcmagnetically 
inconpatible  systems  (e.g. ,  radar  and  radio) ,  optimize  the  use  of 
avedlable  connunications  bandwidth,  and  prompt  the  transiticns  between  the 
ocnplete  restriction  of  emissions  (total  EMOMI)  and  active  use  of 
electronic  warfare  (EW)  ancVor  ccnmunications  ec^uipment.  Assuming  that 
all  shipboard  active  emissions  c:an  be  enableci/disabled  by  netted  emissions 
managemert  software,  an  operations  etnailysis  will  be  used  to  establi^ 
cfiteria  for  automatically  prioritizing  cxnflicting  requests  for  emission 
and  to  change  priorities  of  those  recjuests  in  cjueue  as  the  situation 
(3emands.  The  criteria  will  acxxmnodate  simultaneous  operations  in 
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nultiple  waz^eune  mission  areas  (e.g. ,  anti-air  and  anti-subnarine) .  niey 
nust  be  responsive  to  rules  of  engagement,  levels  of  conflict,  and 
conditions  of  readiness  as  determined  by  hi^ier  authority. 
ccnpletion  of  the  criteria,  a  flew  dieigram  for  an  iitplementing  master 
algorithm  will  be  prepared.  Ihe  functions  in  that  edgorithm  will  be 
partitioned  by  the  inplemarting  ccraoand  location  to  minimize  the  load  on 
connunications  and  to  assure  that  human  interfaces  exist  to  provide  for 
cennand  by  exc^ion. 

N89-052  TITEE;  Active  Sonar  Range  Doppler  Normalization  for  loner 

Oontinuous  Waive  fCW)  Transmissicai 

CAI1X3QKY:  Exploratory  Development 

DESCRIFTIOd:  Good  range-rate  or  Doppler  resoluticxi  can  be  obteunad  in 
active  scxiar  by  using  Ocxrtinuous  Wave  (CW)  transmissions.  Since  range- 
rate  discrimination,  especially  near  zero  Doppler,  is  becoming 
increasingly  inportant  for  future  ling-range  sonar  systems,  it  is  likely 
that  these  systems  will  make  extensive  use  of  CW  waveforms. 

Unfortunately,  CW  transmissions  generate  hic^  reverberation  levels,  and 
the  i^)ectral  character  of  these  is  confused  by  source  ^leed,  surface  and 
bottom  scattering  characteristics,  and  off-axis  clutter  returns  entering 
the  system  throuc^  beamforming  sidelcbes.  For  CW  waveforms  to  live  up  to 
their  promise  for  low  Doppler  discriminatic*i,  a  method  for  normalizing  the 
reverberant  background  level  must  be  found  that  can  effectively  handle 
this  wide  range  of  range-Doppler  reverberation  parameters.  A  rzpidly 
converging  adaptive  approach  v^ch  determines  the  range-Doppler  structure 
ever  multiple  passes  is  one  possibility. 

N89-053  Trn£;  cbarac±firizatian  of  Ownsfajp  Doppler  and 

Transmission  Channel  Parameters  bv  Means  of  Clutter 
Measurements 

GATEGORY:  E)q)loratory  Development 

DESCRIPTICXI:  Future  use  of  active,  sonar  systaons  in  the  Anti-Submaurine 
Warfare  (ASW)  mission  places  great  irportance  upon  being  able  to 
distinguish  targets  from  clutter  using  range-rate  discrimination.  Fine 
resolution  of  range-rate  differences  depends  can  one's  ability  to  eliminate 
the  effect  of  ownship  motion  frero  the  received  signals.  E^jeciad-ly  at  lew 
^»ed,  present  methods  of  estimating  cwnship  ^)eed  are  limited,  in  that 
the  percentage  error  is  typically  large  oenpared  to  requirements.  Even 
the  KAVSTAR  Global  Positioning  System  can  only  determine  platform  velocity 
down  to  0.2  knot.  Measurements  an  the  clutter  returns  of  active  sonar 
search  pulses  can  potentially  provide  the  needed  iitformation,  since  the 
majority  of  this  clutter  originates  from  bottom-fixed  features.  Thus,  ty 
measuring  clutter  range-rates  as  a  function  of  beam  pointing  direction, 
it  is  possible  in  principle  to  derive  a  good  estimate  of  cwnship  moticxi. 
Similarly,  tor  long-range  active  sonar,  it  is  inportant  to  characterize 
multipath  parameters  of  the  transmission  chaumel  to  eind  from  a  particulaur 
target  range,  and  again,  this  should  be  determinable  from  the  clutter 
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xetxims.  The  purpose  of  this  task  wcxad  consist  of  developing  and 
evaluating  can^date  algorithms  for  deriving  the  information  described 
above  frcra  the  clutter  signals. 

N89-054  TTEIE;  C3olor  Display  of  Acoustic  Data 
CATEGORY:  E:q)loratory  Development 

DESCKEPnON:  This  ta^  VKXtld  explore  and  evaluate  more  effective  ways  of 
using  color  cathode  ray  tube  (CRT)  dL^lay  systems  for  enhancing  the 
presentaticxi  of  processed  acoustic  data  to  an  operator.  For  passive 
acoustic  signeds,  possible  v^ses  of  color  inclvide  the  oonbined  di^lay  of 
data  processed  with  differ^  parameters,  such  as  integration  time, 
frequency  band,  or  processing  bandwidth.  For  active  signals,  color  might 
be  vised  for  presentaticxi  of  high  resolvttion  Doppler  information, 
ocnparison  of  autodetect  clusters  with  raw  data,  and  overlay  of 
information  from  various  parts  of  ocnplex  active  waveform. 

N89-055  Tm£:  Ocsnunicatioi  and  Data  Base  Architectures  to 

Support  Remote  Ship  and  Shore  Users 

CATEX3GRY :  E}q)loratory  Development 

EESCREPnON:  Existing  land-based  corputer^to-conputer  ocnnunicaticxi 
systems  sipport  the  vise  of  large  conputer  oonplexes  by  a  variety  of  remote 
visers.  Distant  ixsers  may  perform  data  base  interrogation  functions  ancVor 
execute  cooplex  programs  not  otherwise  available  to  them  while  vising  only 
mininal  ooraminicatiGns  capacity  and  local  conputer  resources.  Similar 
direct  access  by  naval  shipboard  or  remote  shore  users  to  remote 
processing  and  data  base  functicxis  could  svpport  a  variety  of  useful 
functions  in  the  logistics,  surveillance,  maintaiance,  oceanographic,  and 
planning  areas.  This  research  and  development  task  would  develop 
recpiirements  for  such  a  capability  and  propose  candidate  conputer  and 
oamnunication  architectures  to  sipport  remote  query  requirements  for 
distant  shore  facilities  and  ships  at  sea. 

N89-056  TTHE:  Data  Oonoression  for  Acoustic  Surveillance  Data 

CATEGGRY:  E)p)loratory  Development 

DESGRIPncfl:  As  future  undersea  surveillance  systems  evolve  toward 
increasing  use  of  <ictive  acoustics  aixi  multi-sensor  correlation,  there  is 
a  oonmensurate  increase  in  the  need  to  transmit  a  wide  variety  of  acoustic 
surveillance  data  over  digital  networks  and  to  store  larger  quantities  of 
this  information  in  digital  form.  Data  oonpression  techniques  are  souc^ 
to  permit  efficient  transmissicn  of  both  active  and  passive  acoustic  data 
(including  lOFARGE^AMS)  over  digital  links  of  limited  capacity,  while 
retaining  an  ability  to  reconstruct  the  vmderlying  sonar/aooustic  scenario 
from  the  oonpressed  digital  data,  without  loss  of  detection  and 
classification  dues.  Required  cepiability  of  the  technique  indvtdes  a 
spectral  dynamic  range  of  60  dB  and  ambiguity  surface  sidelobe  fidelity 
\i^ch  does  not  increase  -30  dB  sidelobes  more  than  1  dB.  Although  many 
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data  csnpression  techniques  in  eill  their  generality  have  been  widely 
studied,  previous  search  and  anetlysis  of  prior  results  should  be  reviewed 
to  determine  the  degree  of  their  e^licability  to  the  present  prcblen. 


N89-057  TTHE:  Hicdi  Data  Rate  Satellite  Ocmrunications 

(XTEOORl :  Exploratory  Development 

CESCRIPnCN:  The  objective  of  this  task  is  to  perform  appropriate 
analysis  and  architectural  studies  of  alternative  ocxxspts  to  maximize 
ocnnunication  rates  between  naval  surface  and  shore  nodes  using  Ultra- 
Hi^-Frequency  UHF  satellite  ocRnunications.  The  areas  of  investigation 
would  likely  include  itultiplexing  techniques,  adaptive  shipboard  antenna 
arrays,  advanced  modulaticxi  schemes,  and  optimum  satellite  channel 
bandwidth  eissignments.  Throu^nput  inprovement  of  a  fac±ar  of  3  or  4  is 
required  (i.e. ,  to  rates  of  100  kilobits/seocxid  or  above)  rather  than 
incremental  gains  of  a  few  percent.  This  degree  of  throughput  inprovement 
could  have  a  dramatic  inpact  vpon  shipboard  terminal  size,  since  cne  piece 
of  ec^pment  operating  at  a  hi^  data  rate  potentially  could  replace 
multiple  pieces  of  equipment  that  operated  at  individually  lower  data 
rates. 

N89-058  TITEE:  High  Rp»sol\ition  Active  Sonar  Wavf^frmwg 

CATEGORY:  E}q)loratory  Developm^ 

CESCKEPnON:  This  task  would  focus  on  the  development  and  testing  of  hig^ 
resolution  active  sonar  waveforms,  such  as  costas  sequences,  designed  to 
erbanoe  the  simultaneous  display  of  target  hi^ili^ts  and  Dcppler.  The 
effort  would  include  a  demonstration  of  corre^xxnding  processing 
algorithms  for  both  initial  detection  and  hi^  resolution  information 
extraction. 

N89-059  TTITE:  Information  Processing  and  Distribution  for  the 

Integrated  Iftndersea  Surveillanoe  System 

CATEGORY:  Exploratory  Development 

DESORIPnON:  The  Integrated  Undersea  Surveillanoe  System  (lUSS)  is  a 
network  of  sensors  and  processing  centers  dedicated  to  wide  area  Anti- 
Submarine  Warfare  surveillanoe  in  both  peace  and  war.  The  objective  of 
this  task  is  to  develop  a  oonmunications  networJung  cono^yt  for  the  lUSS 
shore  facilities  viable  throu^  the  ontire  ^ectrum  of  conflict  ranging 
frxxn  peace  to  all-out  conventional  warfare.  This  would  cover  both 
ocnnunication  media  (e.g. ,  ocmmunication  satellites  or  landlines)  and 
information  handling  approaches  (e.g. ,  raw  data  transfer,  contact 
reporting,  packetizing,  "sparsing,*'  etc.)  for  local  area,  wide  area,  and 
global  networking.  Althou^  conventional  techniques  are  currently 
available  to  provide  surveillance  information  to  the  fleet,  new  networking 
schemes  are  needed  having  the  capability  to  effectively  link  all  the 
players  under  stressed  conditions. 


NAVMi  SUPPLi  SYSIBG 


N89-060  TTHE;  Autcnated  Elec±ronic  P5o±s  Packaging  and  Hsrrilina 

System 


CATBGCISr:  Ej^loratoxy  Develo{inent 

EESCKEPnON:  Electronic  repair  parts  are  packaged  in  a  nuniser  of  ways, 
none  of  vftuch  are  ocnpatible  with  an  automated  parts  storage  and  retrieval 
system.  Therefore,  the  packaging  does  not  meet  the  needs  of  a  repair 
operation.  This  lhase  I  project  is  for  the  feasibility  and  preliminary 
design  of  a  standard  conponent  package  and  an  automated  parts  storage  and 
retrieved  system  ocnpatible  with  the  parts  package.  The  parts  packaging 
nust  be  ocnpatible  with  automated  parts  loading  equipment;  bar  coded  for 
automatic  reading;  provide  Electro-Static  Discharge  (ESD)  protecticn; 
provide  part  pin  orientation,  placement,  and  pcotecticxi;  be  easily 
separable  into  individualized  packages;  and  be  ocnpatible  with  an 
individualized  automated  conponent  storage  and  retrieved  system.  The 
automated  parts  storage  and  retrieval  system  must  accept  the  conpcxient 
package;  read  the  part  cn  entry;  reject  the  part  on  read  error;  store  vp 
to  25,000  parts;  ooapy  no  more  than  80  cu.  ft. ;  return  the  part  upon 
oomnand;  and  present  the  part  for  manual  or  automated  equ:qinent  removal. 

The  Ihase  I  effort  shall  investigate  existing  equipments  for 
applicability  or  extent  of  modification  and  provide  a  development  cost 
analysis. 

N89-061  TITLE:  Liquid  Pooling  Vest 

CMTEXSORY:  Mvanoed  Development 

OESCRIFnCN:  The  Navy  recpiires  a  liquid  cooling  vest  that,  with  minimal 
power,  is  capable  of  extracting  significant  metabolic  heat  (approodmately 
350  watts)  from  the  torso  of  an  individual.  The  vest  shall  operate  by 
circulating  either  cool  water,  or  a  mixture  of  polypropylene  glycol  and 
water,  through  the  vest  and  shadl  be  ergonomically  designed  in  order  to 
provide  freedom  of  movement  in  both  the  standing  and  seated  positicxis. 

The  vest  will  be  worn  in  shipboauxt  places  vhere  envircnmentad.  tenperatures 
are  130°F  dry  bulb,  50%  RH.  The  vest  will  be  subject  to  radiant  heat 
loads  from  metal  boiler  surfaces  and  must  have  a  fire-retardant  covering. 

The  contractor  should  have  the  cepability,  either  in  house  or  thrcu^  sub 
contract,  to  evaluate  the  performance  of  the  designed  vest  against  other 
ocnmercially-available  vests,  in  order  to  prove  its  superior  performance.  j 

The  vest  should  be  designed  with  consideraticxis  for  minimal  coolant  flow  | 

resistance  to  minimize  the  power  needed  to  operate  the  vest.  Vest  { 

pressure  must  not  exceed  5  psi  and  the  operable  flew  must  not  require  more 
than  0.4  gpm.  appropriate  insulaticm  shall  be  provided  to  prevent  the 
excessive  absorption  of  environmental  heat.  Tb  prevent  local  skin  injury, 
the  minimum  coolant  tenperature  should  be  ^^ecified  in  order  to  maint2dn 
chest  tenperature  above  65^.  The  vest  should  be  easily  interfaced  with  a 
liquid  circulator  threu^  the  use  of  appropriate  fittings.  Acceptable 
methods  of  performance  evaluation  are  throu^  either  a  properly  executed 
thermal  manikin  evaluation  or  human  physiological  testing. 
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N89-062  TTFEE:  Ea»irt  Svstepi  for  Circuit  Board  Assqnpblv 

CKTEOOBXi  Exploratory  Oevelopient 


EESOapnOf:  Autanated  assembly  of  printed  circuit  boards  (PCBs)  has 
resulted  in  labor  savings,  reduction  of  rework  costs,  reduced  woik-in- 
prooess  and  improved  product  quality.  One  of  the  conmonly  used  electronic 
assenbly  methods  in  industry  is  oonponent  insertion.  A  second  automated 
process  involves  component  part  retrieval  fixm  a  stcn:age  carousel  (A5/RS) 
far  the  purpose  of  kitting  parts  necessary  for  subsequent  automated  PCS 
assemblies.  Kitting  is  advantageous  for  eanall  batch  size— high  diverse 
part  mix  assemblies;  \ihereas,  magazines  axa  used  for  production-line 
oriented  work.  Ihere  are  three  primary  considerations  required  for 
optimizing  the  scheduling  of  oom|xx)ent  insertions:  (1)  the  assignment  of 
ccnponents  to  the  feeder  magazines  or  kits  (i.e. ,  coepcnent  assignat) , 

(2)  the  determination  of  insertion  sequence  on  the  board  (i.e.,  table 
tour),  and  (3)  the  determination  of  the  retrieved  sequence  (i.e.,  magazine 
feeder  sequence) .  A  second  set  of  optimal  insertion  sequence  needs  to  be 
devised  for  a  Jcitted  set  of  component  parts  vhioh  would  be  more  applicedole 
to  the  Navy's  Repid  Aoqu^ition  of  Manufactured  Parts  (RAMP)  Program.  The 
purpose  of  this  project  is  the  developnoent  an  expert  system  that  optimizes 
the  placement  and  insertion  sequence  of  electronic  part  components  for  a 
circuit  card  assembly  using  kitted  parts.  An  interface  would  be  developed 
with  vendor  driven  numeric  ccxitrol  (NC)  codes.  Consideration  for  this 
system  would  include  the  type  of  insertioiyassembly  method  (e.g. ,  kitted 
parts  use),  type  and  size  of  a  oonponent  peui:  (e.g.,  DIP,  axial,  radial, 
stredght  pin,  surface  mount,  etc.),  and  type  of  board  (e.g.,  single  or 
double  sided,  lead-through  devices  or  surface  mounted  devices  or  both) . 
This  project  should  demonstrate  a  direct  time/cost  baiefit  to  the 
automatic  insertioiVplaoenBnt  for  a  variety  of  components. 


N89-063 


TITEE: 


•Viir-.'iii 


ic  Real-Time  Radio  Frequency  Tag  Network 


CATEGGRY:  Advanced  Developnent 


DESCRIPnOM:  Radio  frequency  tags,  and  reeders  have  a  given  transmission 
distance.  Movement  of  a  tag  beyond  the  transmission  scope  of  the  radio 
frequency  tag  reader,  disnpts  the  communication,  thus  the  tag  and  the 
material  to  \diich  it  is  attached  is  "lost"  to  the  system.  Purpose  of  this 
project  is  the  dynamic  real-time  tag  and  reader  system  which  can 
communicate  over  a  dynamically  configurable  radio  frequency  network  in 
order  to  preserve  communications  regardless  of  the  separation  distance 
between  the  tag  and  the  reader,  current  radio  frecjuency  tag  system  costs 
wcMld  be  reduced  dramatically  due  to  lower  transmission  distance 
requiremients  and  lower  numbers  of  readers  to  cover  a  given  geogrEphic  area 
adequately.  TVro  trips  to  Washington,  DC,  as  well  as  one  trip  to  the  Naval 
Sipply  Center,  Charleston  and  cxte  trip  to  the  Aberdeen  Proving  Grounds, 
Maryland,  are  required  in  the  course  of  the  project. 
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N89-064 


TITIE: 


Radio  Frtvpiency  Tag  Triemaulation  System 
CKTOOCXOf:  Actvanoed  Developnent 

EESCSCEFTICN:  Current  radio  frequency  tag  systems  have  the  ability  to 
identify  only  that  a  tag  exists  in  the  tag  reetder's  ^liere  of  influ^x». 
When  all  tags  are  grcx^ied  together,  no  deteminaticn  can  be  made  as  to 
vAiere  in  the  groi^>  a  par^cular  tag  v^ch  is  being  queried  is  located. 
Rirpoee  of  this  project  is  the  develcpnent  of  a  radio  frequency  tag  reader 
that  can  triangi^ate  on  a  given  radio  frequency  tag  and  visually  display 
the  exact  location  of  the  requested  tag.  Bie  visual  di^lay  would  be 
similar  to  the  edr  traffic  controller  di^lays  ixtilized  for  aircraft 
position  monitoring,  but  portable.  Ihe  display  would  show  (in  msp  format) 
all  tags,  hi^ilighting  the  requested  tag,  including  distance  from  the 
reader,  direction,  and  directic»al  relation^p  to  other  tags.  Benefits 
VRXild  include  the  ability  to  locate  radio  frequency  tags  in  grocqps  without 
the  need  for  time-consuming  visual  secondary  inspection.  IV^o  trips  to 
ffeishington,  DC,  as  well  as  cne  trip  to  the  Naval  Stpply  Center,  Charleston 
and  one  trip  to  the  Red  River  Army  Depot,  are  required  in  the  course  of 
the  project. 

N89-065  TITE£:  Clothing  System  for  Static  Electricity  CoTtrol 

CATEX90RY:  E}q>loratory  Development 

OESCRimON:  The  Navy  has  need  for  materials/dothing  for  the  control  of 
static  electricity  (SE)  build-ip  on  military  personnel  operating  in  dry- 
cold  or  dry-tenperate  environments  vSiile  handling  eaplosive-soisitive 
ordnance  and  SE-sensitive  semiconductor  equipment.  This  would  be 
acocnplished  through  provision  of  a  fire  retardant  clothing  system  that 
will  control  the  dissipation  rate  of  electrical  energy,  theri^iy 
eliminating  the  potential  dangerous  static  electrical  discharge.  At  the 
end  of  Riase  I,  the  contractor  a)  will  be  expected  to  propose  at  least  two 
viable  epproaches  towards  development  of  a  suitable  material/clothing 
ensenhle  and  grounding  treatments,  and  b)  will  sdbmit  prototype  materials 
and  test  data  demonstrating  the  extert  of  SE  control. 

N89-066  TITLE:  Lichtweicht  Cold  Vfeather  Safety  Boot 

CATEGORY:  Advanced  Development 

□ESCRIPriON:  The  Navy  requires  a  breathable,  li^twelcht,  cold  weather 
safety  boot  that  will  enable  personnel  to  function  in  wet-cold  or  dry-cold 
envircnnents  ranging  from  -10^  to  50°F.  The  boot  should  be  similar  in 
design  (including  the  sole  pattern)  to  Boots,  Cold  Weather,  Insulated 
Rubber,  MIL-&-41816,  Type  I,  Class  2,  but  be  epproximately  25%  lifter  in 
weight.  The  toe  of  the  boot  must  be  capable  of  providing  a  minimum  of  75 
foot-pounds  of  irpact  protection  and  2,500  pounds  conpression  resistance 
vhen  tested  in  aooordanoe  to  ANSI  Z41.1.  A  size  lOR  boot  must  provide  a 
total  do  value  of  not  less  than  1.9  and  a  water  vepor  permeabilil^  index 
of  0.3  to  0.4  minimum.  Testing  for  thermal  ocxiductivilY  and  water  vepor 
permeability  will  be  the  respoisibility  of  the  Navy.  The  outsoles  and 
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heels  shall  oonfona  to  MIIi-S-22777  Grade  A.  A  boot  shall  not  absorb  more 
than  15  percent  water  after  being  innersed  in  a  bath  of  water  for  24 
hours.  Also,  no  leakage  shall  be  cbserved  \dien  flexed  in  water  on  the 
Army  Natick  D/namic  Footweeir  Flex  Tester  after  100,000  flexes,  drying  to  a 
constant  wei^t  at  150°F  and  reflexed  100,000  times.  The  wide  variety  of 
connercially  available  WI/VP  films,  coatings  and  laminates  should  be 
investigated  as  a  potential  means  of  attaining  the  required  water 
inpermeability/water  vapor  permeability. 

N89-067  TITLE:  Pr>rt-^b1«a  Power  Supply 

CATElGCey:  Exploratory  Develc^ment 

DESCKEFnON:  The  Navy  requires  a  oorpact,  rechargeable,  portable  power 
sipply  that  is  cspable  of  delivering  5  watts  at  12V  DC  over  a  6-hour 
period.  Ihe  power  supply  will  be  used  in  a  portable  personal  cooling 
system  vhere  ^>aoe  and  wei^t  minimization  are  critical.  Ideally,  the 
battery  should  ocopy  a  space  no  larger  than  5.25”  x  2”  x  2.25”  in  a 
badlpack  configuration.  Uie  power  supply  must  conform  to  eppropriate 
military  ^lecificatiOTs  for  batteries.  A  ccnpanion  recharger,  with  tuilt- 
in  overcharge  protectioi,  is  required  to  operate  from  a  ship  ccnpatible 
155V  AC,  60-Hz  power  source.  The  contractor  should  have  the  capability, 
either  in-house  or  throu^  subccxitract,  to  evaluate  and  ccnfirm  the 
superior  performance  of  the  power  supply  against  other  systems.  To  enable 
the  device  to  be  economically  produced  and  be  logistically  feasible  for 
Navy  use,  the  contractor  should  utilize  commercially  available  state-of- 
the-art  devices.  Devices  that  have  an  energy  tfesnsity  greater  than  nicOcel 
cadmium  (16  W-hr/lb)  or  sealed  lead  acid  (12  W-hr/lb)  batteries  dhculd  be 
examined.  Lithium  silver  oxide  and  nickel  hydrogen  ^rstems  should  be 
investigated. 


NAVAL  MEDICAL  RESEARCH  &  raVELOFMENT  OOlMftND 

N89-068  TTIIE:  Prajaraticxi  and  Analysis  of  Pure  Canpvlobacter 

Jeiuni  and  Aeromonas  Hydmchila  Antictenic  Protein 
F*ractions 

CAIEGC^:  E>ploratory  Develcproent 

DESCRIPTION:  Grew  liter  amounts  of  specific  Canpvlobacter  Jeiuni  and 
Agrrwifyws  Hvdrorhila  bactericil  strains  and  prepare  protein  fractions  for 
innunologic  analysis.  Ihe  methods  to  be  used  for  pr^)aration  and 
purificati(xi  can  include  but  need  not  be  limited  to:  molecular  sizing 
chromatography,  icxi  exchange  chromatography,  differentied  solubility  in 
salt  soluticms,  and  pr^)arative  gel  electrophoresis.  Additicxtally,  the 
separation  of  non-denatured  proteins  from  sOTiicates  of  these  organisms  by 
gel  electrophoresis  followed  by  western  Blot  analysis  with  available  anti¬ 
sera  would  be  desirable. 


N89-069 


TITLE; 


Crvopreservative  for  HUman  Rad  Blood  Cell  Freezirw 
CKIEGXXGf:  Exploratoxy  Develcpnent 

CESCRIPnON:  Developient  and  testing  of  caryopsceservatives  for  human  zed 
blood  fteezing,  pizeservation  and  storage  is  regoired  vrith  the  specific 
pircperties  that  pezmit  imnediate  transfusion  of  post-thaMed  red  cells  into 
recipients  without  wash-out  of  the  czyopreservative.  This  necessitates 
the  use  of  a  nonHxodc  ezyopresezvative  that  is  metabolized  or  harmlessly 
excreted,  as  well  as  is  able  to  retard  or  eliminate  the  osmotic  v¥rt:a]ce  of 
fluid  into  the  red  cell  that  presently  r^idly  occurs  with  FtA-approved 
czyqpreservatives  if  post-thaw  wash-cut  prior  to  transfusion  is  not 
performed. 

N89-070  TITLE:  Fhvsician*s  Encounter  Data  Management  Ocmxiter 

CATDGGaRY:  Advanced  Develcpment 

EESCHIPnON:  A  need  exists  to  provide  advanced  ccnputer  and  information 
technology  to  st^iport  Navy  Health  care  Providers  at  the  patient's  bedside 
and  in  ho^it2d  or  clinic  offices.  A  primary  c^lication  lies  in  the  vase 
of  lightwei^t,  portable  ccnputers  with  requisite  ccitirunications  and 
artificial  intelligence  capabilities  to  perform  a  wide  range  of  ftinctions, 
including  recording  of  medical  histories,  physical  examinaticxrs,  and 
progress  notes;  entering  and  reviewing  clinical  findings;  generating 
corre^nndence;  planning  and  scheduling  and  writing  orders.  Proposals 
should  provide  a  vehicle  to  (1)  evaluate  current  mforraation  technology 
and  applications,  (2)  document  recjiireanents  of  Navy  Health  Care  Providers, 
and  (3)  oono^Ttuadize  a  prototype  system  to  meet  identified  requirements. 
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N89-071  TITLE;  Hamoon  Rtplovroent  Training  on  the  Zenith-Z248 
CATBGCGY;  Engineering  Development 

CESCPIPriON;  The  Zenith-248  (Z-248)  is  the  DoD  standard  desktop  ocnputer 
(contract  nEunber  F19630-86-D-0002) .  Since  the  Harpoon  Weapcxi  System  is  an 
integral  asset  in  Anti-Surface  Warfare,  (ASW)  a  need  exists  for  a  trainer 
that  simulates  the  concepts  and  performance  of  Harpoon  enplcym&it  for  all 
the  Harpoon  platforms.  A  training  tool  is  to  be  designed  to  take  full 
advantage  of  the  Z-248 's  Z86  architecture  and  state-of-the-art  Harpoon 
simulation. 
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CAIHSORJf:  Mvanoed  Development 


ECSCSIFnON:  The  sophisticated  nature  of  the  Harpoon  cruise  missile 
requires  an  in-depth  understanding  of  cruise  missile  ocncepts,  over-the- 
horizon  targeting,  degradation  of  missile  performanoe  in  a  wide  range  of 
environments,  and  a  tactical  understanding  of  the  aforementioned  topics  as 
they  pertedn  to  the  S-3B  Viking  aircraft.  A  desktop  oonputerHsased 
trainer  is  to  be  designed  and  developed  to  address  the  ocnplexities  of 
Harpoon  operations  in  the  VS  ccnnunity.  The  trainer  should  take  full 
advantage  of  Navy  standard  tacticed  desktop  ocnputer  technologies. 

N89-073  TTHE:  Harpry^ri  Captive  Carry  Simulator 

CATEGOIQf:  Advanced  Development 

CESCREFTION:  Training  shapes  are  used  to  cxxiduct  simulated  firings.  In 
the  case  of  the  Harpoon  cruise  missile,  firing  oomnands  are  sent  to  the 
training  missile  and  stored  on  media.  A  facility  is  needed  to  replay  a 
simulated  Harpoon  launch  from  the  P-3C  aircraft  on  a  desktop  oonputer. 

The  effort  should  employ  a  cost-effective  epproach  for  maximizing  current 
Harpoon  simulation  t&dinologies  and  providing  the  VP  oomnunity  with  a 
means  of  reoonstrtxting  simulated  Harpoon  launch  upon  immediate  return 
from  fli^t. 

N89-074  Tni£:  A-6E  Intruder/Harpoon  Engagement  Trainer 

CATEXSOPY:  Advanced  Development 

EESCKEFTIGN:  The  sophisticated  nature  of  the  Harpoon  cruise  missile 
requires  an  in-depth  understanding  of  cruise  missile  concepts,  over-the^ 
horizon  targeting,  degradatioi  of  missile  performance  in  a  wide  range  of 
environments  and  a  tactical  understanding  of  the  aforementioned  topics  cis 
they  pertain  to  the  A-6E  Intruder  aircraft.  A  desktop  ccnputer-based 
trainer  is  to  be  designed  and  developed  to  address  the  ocnplexities  of 
Harpoon  operations  in  the  VA  oomnunity.  The  trainer  should  take  full 
advantage  of  Navy  standard  tactical  desktop  ocnputer  technologies. 

N89-075  TITIE:  Ooiductina  Polymers 

CATBGCPY:  Ejqjloratory  Development 

EESCRIPnON:  Fixture  Naval  aixrframes  will  incorporate  large  percentages  of 
ncnmetallic,  largely  resin-matrix  ccnposite  naterieds.  It  is  desirable 
that  these  materials  be  C6^>able  of  at  least  a  moderate  level  of  electrical 
ocmiductivil^.  Innovative  development  is  required  to  investigate  new 
polymeric  materials  or  materials  processing  techitlques  that  result  in 
intrinsic  conductivity.  In  addition  to  materisds  that  conduct 
electrcnically,  fast-icxi  or  scpericxiic  conductors  may  be  considered  as 
candidates  for  development.  Tailorable  conductivity  within  the  basic 
materials  system,  either  by  varying  chemistry  or  processing,  is  hi^ily 


desirable  from  the  stanc^int  of  matching  properties  with  other  naterial 
ocnponents.  In  addition  to  ocsxtuctive  materials  that  have  applications  in 
structural  oonponents  as  resins  for  fibers,  materials  that  may  be  vttilized 
as  adhesives  or  seedants  are  of  interest.  Proposed  projects  should 
include  a  strong  engineering  basis  for  evalxiation  and  result  in  a  tested 
or  test^le  material  or  materials  system  that  can  be  reasonably  ccxisidered 
as  e^licable  to  Navy  aircraft  or  missiles  follcwing  advanced  development 
and  demonstration. 

N89-076  TITLE:  Noidestructive  Evaluation  of  Oonposites 

G^TEXSCKY:  Research 

EESCSIPnON:  Resin-matrix  conposite  materials  are  sometimes  subject  to 
the  formation  of  nomerous  internal  voids,  either  hi^ily  di^^ersed  or  in 
local  aggregates  or  layers.  Conventicmial  nondestructive  evaluaticxi  (NDE) 
techniques,  edthou^  generally  capable  of  detecting  porosity,  oftmi  cannot 
evaluate  the  distributicHi  of  porosity  or  its  mechanical  significance. 
Innovative  research  is  needed  in  NI£  techniques  that  have  the  potenticil 
for  industrial  or  military  applicaticm  in  this  area.  In  particular, 
consideraticxi  should  be  given  to  the  detection,  location,  distribution  and 
significance  of  void  aggregates  in  resin-matrix  oemposites.  Mechanical 
and  physical  testing  of  candidate  resin  systems  in  cxnjunction  with 
appropriate  NDE  is  desirable  as  part  of  the  determination  of  void 
significance.  Ihe  resin  systems  of  interest  include  both  single-  and 
multi-phase  epoxies  and  bismaleimides. 

N89-077  TrUE:  Chaotic/Fractal  Processing  and  Display  Methods 


CKTBQCJBy;  Ejploratory  Development 

□ESCRIPnON:  Since  the  discovery  of  chaos  there  has  been  an  increased 
interest  in  this  new  area  of  non-linear  dynamical  theory  vhich  has 
provided  new  analysis  tools  to  aid  in  data  characterization.  Iheorists 
claim  that  chaos  is  not  totally  random  but  is  actxially  deterministic  in 
nature  or  in  a  "chaotic”  state.  Researchers  involved  in  the  analysis  of 
chaotic  signals  have  develcped  tools  by  which  measured  signals  can  be 
tested  and  characterized  as  stochastic  or  deterministically  chaotic. 
However,  because  of  the  dynamic  nature  of  this  technology,  it  is  difficult 
to  assess  the  extent  and  value  of  chaos  reseeuxh  to  date.  Ihe  purpose  of 
this  effort  is  to  assess  the  current  status  of  chaotic/fractad  research 
and  to  identify  and  develop  those  techniques  with  potmitied  acoustic 
processing  and  di^lay  epplicatioTS.  An  initieil  surv^  of  the  field  of 
chaos  technology  should  include  identification  of  ^)ecific  chaotic  signal 
processing  and  potential  display  techniques  along  with  simple  proof-of- 
concept  denoistrations  of  these  techniques.  A  subset  of  these  techniques 
should  be  refined  and  applied  to  the  problem  of  broadband  acoustic  signal 
analysis  and  di^lay  methods  with  the  end  product  being  a  software  package 
that  incorporates  these  techniques  in  an  automated  signal  recognitiai 
paradigm. 
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N89-078 


TETEE: 


CKTEOCBY:  Adveaxsd  Developnent 

EESCSUPnOM:  Hie  Navy  is  in  need  of  a  hi^ily  accurate  and  reliable 
electrcnagnetic  fluxgate  sensor.  Current  Navy  magnetic  ccnpasses  and 
corxe^xxiding  sensors  are  severely  limited.  Gyro  drift  requirements  are 
expeaisive  to  maintedn.  Purpose  of  this  project  is  the  developoient  of  a 
fluxgate  that  will  meet  the  Navy's  requirements  and  will  be  1553  data  bus 
ccnpatible.  It  should  be  ccnpatible  with  the  Standard  Attitude  Heading 
Reference  System,  the  proposed  NSw  Technology  Ocnpass,  and  other  fluxgate- 
dependent  navigation  systems. 

N89-079  TITEE:  Amchibioii«  Air  Traffic  Control  Direct  Aircraft 

Identity  Readout  EAftTC  DMR^ 

CATEXSCRy:  Engineering  Development 

EESCRIPnoil:  Anphibious  Air  Traffic  Ccxitrol  Direct  Aircraft  Identity 
Readout  (AAFC-DAIR)  intrasystem  data  rates  to  and  from  display  (xnsoles 
exceed  present  fiber  optic  (FO)  (SAFENETl)  capabilities  of  four  megabits 
per  seccxid.  Purpose  of  the  project  is  to  ccxisider  cionverting  AATC-DAIR 
consoles  to  SMART  micro  processor-cxintrolled  displays  with  a  resulting 
factor  of  ten  data  rate  reduction  and  oU^lay  ipdate  enhancements. 
Oonversicn  Shoxild  include  integratioxi  of  ¥0  circuits  to  precd.ude 
requirements  for  external  box;  signal  data  ccsiverter  (SDC) -Display  and 
SDC-Ocnputer  interface  circuity.  Modification  would  convert  AATC-DAIR  to 
a  prime  candidate  for  a  Icxal  area  network  PO  ^sbem.  An  additicxial 
advantab^  to  the  use  of  FO  system  interfaces  is  the  reduction  in  Shipboard 
wei^it  requirements. 

N89-080  TITtf:;  HicP-Soeed  Tracker  Algorithms  Study 

CATEX30RY:  Advanced  Development 

CGSCRIPnON:  Design  and  document  detailed  ccnputerized  simulation  methods 
to  Cdipare  the  performance  of  the  following  Hi^-Speed  Tracking 
Algorithms; 

1.  Adaptive  Alpha,  Beta  Filters 

2.  Variable  Alpha,  Beta  Filters 

3.  Extended  Kalman  Filters 

Hie  performance  parameters  shall  include: 

a.  Target  position  and  velocity  accuracy  and  resoluticn 

b.  Tracdcer  tenacity  during  target  maneuvers 
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c.  False  track  initiation  rate  (clear  and  noisy  areas) 

The  stuf^  should  also  address  advantages  and  disadvantages  of  each  method 
for  use  in  high-speed  tracking. 

N89-081  TTEIE;  advanced  Oeramic  Cutting  Tools  for  Titanium  Alloys 
CAIGQQRy:  Advanced  Developnent 

EESCSIFnCN:  Titanium  edlcys  are  used  extensively  in  Navy  aircraft  in 
both  £drlhame  and  turbine  engine  z^licaticns.  Wdle  carbides  have  beai 
used  for  machining  titanium,  they  are  less  than  optisum  and  oontzdn  ocbalt 
(a  strategic  metal)  as  a  binder.  The  program  objective  is  to  reduce 
dependaicy  on  cobalt  imports  as  well  as  reducing  the  cost  of  machining 
titanium.  In  the  case  of  machining  titanium  adloys,  the  cutting  tool 
bdiavior  is  governed  by  its  solubility  reactivity  with  titanium.  The 
f2dl\n:e  mechanism  is  not  a  wear  type  phenontoion.  The  methodology  for  this 
program  would  be:  a)  investigate  oeramic  alternatives  to  carbide  cutting 
tools,  b)  evaluate  oeramic  cutting  tool  limiting  due  to  the  reactivity 
and  solubility  of  titanium  into  the  cutting  tools. 

N89-082  TTELE;  Hich  Density  Electronic  lacking  Ocnnpphg 

CAmoOfOr:  E^qiloratory  Development 

CCSCSIFTION:  The  Naval  Air  Systems  Ocnnand  is  interested  in  the 
development  of  novel  cxxioepts  for  packaging  of  high  density  electronics 
for  ccoputers  and  signal  processors.  The  inb»it  is  to  ixtilize  hi^-speed 
parallel  to  serial  ocxiversion  for  the  elimination  of  expensive  hi^ 
density  multipin  connectors  that  are  currently  used  for  paredlel  data 
transmissicxi.  ^]proaches  include  guided  wave  optics,  free  ^>aoe  optics 
anVor  superoonductor  devices  and  transmission  lines.  All  proposed 
concepts  should  have  the  potential  of  meeting  the  severe  aircraft 
environnent. 

N89-083  TITIE;  NOvel  Rich  Ttoroue  DC  Motors 
CKTEOORi:  Exploratory  Development 

CGSCSdPTICiN:  The  Naval  Air  System  is  interested  in  the  design  and 
development  of  novel  DC  motor  o(xic^}ts.  The  motor  should  be  capable  of 
developing  hi^  torque  and  hors^xx<^  for  driving  edrcraft  and  missile 
control  surfaces.  Very  hi^  efficiency  and  minimum  weic^t  and  volume  are 
essential,  as  is  operatlcn  in  the  severe  aircraft  mwirormient.  Novel 
materials  (e.g. ,  rare  earth  magnetics,  superoonductors  and  conductive 
polymers,  as  well  as  ocnposite  casings)  are  of  particuleur  interest,  as  is 
inn^tive  design. 
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N89-084  TITLE:  Ship  Mannim  RficniiTTements  Plannim  MTCwlecicie  Based 

System 

CAlBGCeY:  Mvanoed  Develcpnent 

CESCRIPnCN:  Officer  marpower  requirements  are  calculated  for  each  new 
ship  and  submarine  design,  and  for  each  upgrade.  In  additicxi,  feasibility 
stupes  are  ocmducted  on  an  iteirative  basis,  as  requested.  Each  year, 
ship  manning  studies  must  be  i:pdated,  based  on  the  ship  Required 
Cperations  C^iabilities/Projected  Operational  Environment  (ROC/POE) 
Instruction.  Planning  requirements  for  ship  manning  is  a  oonplex  task, 
but  is  governed  by  a  fairly  clear  set  of  documented  rules.  IQiowledge- 
based  ^^rstems  (software  packages)  can  be  used  to  automate  and  replace  the 
decision  making  and  planning  processes  tsraditionally  done  by  hic^y 
trained  personnel  in  narrow  fields  of  expertise.  Ihe  objective  of  this 
project  is  to  automate  the  ship  manning  requirements  planning  process, 
based  on  ship  Required  Operations  Capabilities/Projected  Operaticnal 
Environment  (ROC/POE)  InstructicxTs  and  other  guidance.  Ihe  espert  system 
shall  be  develop^  using  Guru  and  must  run  on  a  VAX  VMS  operating  system. 
Phase  I  should  yield  a  prototype  expert  system  to  perform  early  officer 
manning  estimates.  Phase  II  is  expected  to  fully  automate  ship  manning 
requirements  planning  functions. 

N89-085  TITIE:  Transient  Acoustic  Analysis 

CATBOCXOf:  Advanced  Developnnent 

CESCRIPnON:  Inproved  methods  are  needed  for  separation  and 
identificaticxi  of  short  duratim  noise  sources  that  occur  simultaneously 
or  near  simultaneously.  Sources  include  broad-band,  narrowband,  and 
oonhinations  of  broadband  and  narrow-band  noise,  with  different  sources 
located  at  varying  distances  from  each  other.  Proposals  should  address 
innovative  methods  for  analyzing  acoustic  data  to  process,  separate,  and 
identify  short  duraticxi  events  repidly  and  efficiently. 


N89-086  TITIE;  Fiber  Reinforcement  Oeramic  Coatings 
CA!IGGCRy:  Advanced  [development 

DESCRIPTION:  The  problem  encountered  in  the  explication  of  oeramic 
thermal  barrier  coatings  to  gas  turbine  airfoils  and  diesel  engine 
oonponents  is  coating  spallation.  A  major  factor  in  this  coating 
&pallatl(^  is  the  inability  of  the  coating  to  withstand  the  range  of 
mechanical  and  thermeLlly  induced  stresses  caused  by  cheuiges  in  engine 
power.  Ihe  objective  of  this  program  is  to  assess  the  advanteiges  of 
oeramic  fiber  and/or  whisker  reinforced  thermal  barrier  coatings  in 
providing  coating  integrity  in  these  explications.  Coatings  with  oeramic 
fiber  anVor  vhisdoer  reinforcanent  should  be  ocnpared  to  coatings  without 
reinforcement  under  simulated  thermal  cycle  conditions.  Ihe  project 
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should  include  fracture  analysis  results,  coating  and  poMder 
characterization,  and  identificatioi  of  ceramic  fiber  and/or  vrtiisker  data 
plasma  ^ray  parsuneters. 

N89-087  TITIE:  Shipboard  Tank  and  Void  Inspection 

CKIEGCaQf:  Esq^loratory  Development 

IXSCSRIFTION:  A  major  cost  driver  during  ship  availabilities  is  repair  to 
ship  tanks  and  voids.  A  need  exists  to  identify  required  repair  work 
inside  of  Navy  ship  tanks  and  enclosures  vAiile  the  ship  is  operationcil ; 
that  is,  prior  to  the  planned  availability.  Repair  work  is  currently 
determined  vAiile  the  ship  is  already  undergoing  a  planned  availability  and 
requires  cleaning  and  gas  freeing  the  tanks  prior  to  any  inspecticxi. 

Tanks  may  be  ocnpensated  (flooded  with  seawater  as  fuel  is  used  or 
unocnpensated) .  Inspections  include  identificaticxi  of  side,  top,  and 
bottom  corrosion,  failed  paint  systems,  failed  welds  and  seams, 
deteriorated  piping,  deteriorated  electrical  stuffing  tubes,  demiaged 
sounding  tubes,  ladders,  and  tank  level  indicators.  A  stucty  is  required 
to  determine  alternative  ln^)ection  methods  that  do  not  require  cleaning 
and  gas  freeing  the  tanks.  Methods  must  be  capable  of  being  accosplished 
by  senior  Navy  enlisted  perscxinel.  The  stufy  should  be  structured  towards 
an  operational  daononstraticxk. 

N89-088  TmZ;  T .inear  Motor  Current  Oollectors 

CAIGGORY:  Exploratory  Development 

DESCRIPTION;  linear  electrical  motors  are  being  considered  for  various 
Naval  ^pplications.  Linear  motor  designs  being  considered  include  DC 
brush  connutated  machines  operating  in  seawater.  Ihe  feasibility  of 
operating  electrical  current  oollectors  in  seawater  must  be  determined  and 
danonstrated.  Ihe  current  collector  (brush)  system  will  operate  at 
sliding  velocities  of  vp  to  20  meters  per  second  and  carry  10,000  airperes 
of  electrical  current  for  a  time  duration  of  3  seconds.  Damage  to  the 
motor  connutator  is  critical  and  must  be  kept  to  a  minimum.  Required 
brush  operating  life  must  be  1000  seconds  or  300  motor  operaticxis  at 
10,000  anperes.  In  addition,  the  brush  system  will  be  exposed  to  seawater 
CXI  a  cTontinucxis  basis  and  the  effech  on  overall  life  and  performance  must 
be  determined.  Since  size  of  the  brush  system  will  have  a  major  ijipact 
vpon  motor  size,  the  brushes  should  cperate  at  the  hi<^iest  possible 
carrrent  cJensil^  consistent  with  the  above  requirements. 

N89-089  TITIE:  Magnetic  Silencing 

CATBQORY:  Exploratory  Development 

DCSCRIPTION:  The  Navy  requires  closed  loop  magnetic  signature  reduc±i(xi 
systems  for  the  numerous  field  generating  mechanical  sub^stems  aboard 
mineswe^iers.  Each  mechanical  system  must  have  dedicated  signature 
reducticxi  instmmartaticxi,  all  of  vhich  must  work  in  cxncert  to  reduce  the 
total  signature  of  the  minesweeper  belcw  levels  detectable  by  magnetic 
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inflxienoe  mines.  A  toted  system  of  closed  loop  signature  reduction 
instiumentaticn  must  include  such  elements  as:  (a)  magnetic  sensors,  b) 
feedback  and  control  electronics,  and  (c)  power  si:pplies  and  magnetic 
coils.  The  studies  will  involve  the  design,  fabrication,  and  evaluation 
of  an  expropriate  system,  vhich  should  consist  of  a  minimum  of  two  three- 
axis  signature  reducticxi  instruments  working  in  proximity  to  one  another. 

N89-090  TITLE:  Digestible  Plastic  Filing 

CAISQORY:  E)q>loratory  Development 

EESCRIFnCN:  Develop  a  substitute  material  for  cortvaitional  plastic  tra^ 
can  liners  that,  when  shredded,  or  otherwise  reduced  in  particle  size, 
poses  no  headth  threat  to  marine  life  if  ingested.  Ing^tion  of  plas^c 
wastes  in  the  ocean  has  been  attributed  as  a  major  cause  of  death  to  sea 
turtles,  marine  birds,  fish,  and  marine  mammals.  The  substitute  material 
must  retain  the  desirable  properties  of  polyethylene  trash  bags  (tensile 
strmigth,  wet  strength,  bacteried  barrier,  etc.)  for  at  least  two  weeks 
after  it  is  used.  Other  applicaticns  for  this  product  are  possible.  The 
product  of  this  research  effort  shall  be  a  prototype  plastic  film  and  test 
results  report. 

N89-091  TITLE:  Develocment  of  Seawater  Sprav  Nozzles  for  Gas 

Ouenchina 

CAIBGCSQf:  Engineering  Development 

EESC3?IpnoN:  There  cire  potential  Navy  applications  for  seawater  ^ray 
nozzles  that  can  provide  a  ocarttinucus  stream  of  fine  droplets  to  cool  hot 
ejdiaust  gases  effectively.  Nozzles  currently  available  are  r>ot  capable  of 
maintaining  a  fine  droplet  distrituticxi  over  an  extended  period  of  time  or 
under  conditions  of  intermittent  operation  due  to  partied  clogging  of  the 
orifice.  The  investigations  should  include  investigation  of  the  factors 
causing  clogging  and  the  development  of  a  nonclogging  design  that  will 
maintedn  a  droplet  size  distribution  with  a  Sauter  mean  diameter  of 
eppjroocimately  100  micrcxs  at  a  ncmined  nozzle  flow  of  2  gallons  per 
minute. 

N89-092  TITIE:  Cleaning  of  Ship  Ooatinas 


CATEGORY :  Advanced  Development 

DESCRIPnctl:  Numerous  envircnmental  and  safety  restrictions  exist 
regarding  the  removal,  handling  and  disposal  of  coatings  used  to  protect 
Navy  ships'  hull  systems.  Handling  of  antifouling  coatings  is  of  ^secial 
interest.  Ocxicepts  are  required  that  have  the  potential  for  removal  of 
ship  coatings  at  rates  in  excess  of  600  square  feet  per  hour  per  mil  of 
thickness;  that  do  not  damage  the  substrate  materieds;  that  are  usable  in 
a  shipyard  drydock  environment;  and  that  will  not  create  products  that  are 
hazardous  to  both  the  environment  and  the  personnel. 


N89-093 


TITLB: 


MPdsllm  of  3-P  ttigtrO^v^  n9w 


CKISX3CBY:  Research 

EBSCREPnCM:  The  hlc^y  thzee-<iiinensicnal  (3-D)  gecmetry  of  flcK^ths  in 
modem  marine  gas  tuihines  causes  very  oonplex  flov  fields  within  the 
machine.  The  iitiact  of  these  ocnplex  flow  fields  on  the  pressure  losses 
and  nonunifom  flow  losses  is  not  well  understood.  This  project  is 
specifically  directed  at  obtaining  a  better  understanding  of  the  flow 
throuc^  2-D  and  3-D  sections  of  esdiaust  diffusers  in  advanced  marine  gas 
turbines.  The  contractor  sh2dl  develop  a  user-friendly  cooputer  code  for 
turbulent,  separated  and  recirculated  flows  in  conical  exhaust  diffusers 
with  dunp-^pe  collector  boooes.  Software  should  be  conpatible  with  the 
VAX  11700  series  ocnputer  preferably  in  VAX-VMS  languzige. 

N89-094  TITLE:  Identification  of  Ignition  Criteria  for  Lew 

viiiiv>rahiiitv  AmBunition  Propellants 

CATBGPRY:  Exploratory  Development 

DESCRIPnON:  low  vulnerability  Anmunition  (IDVA)  gun  propellants  are 
designed  to  resist  ignition  from  thermal  thi^ts,  and  as  a  result  are 
inherently  more  difficult  to  ignite  than  conventional  propellants.  In 
order  to  overcome  the  ignition  problems,  the  chemical  and  physical 
environments  that  enhance  the  ignition  of  these  propellants  must  be 
identified.  Once  these  criteria  have  been  described,  an  igniter  system 
and  material  can  be  designed  that  meet  these  requirements.  DeR/elop  a  test 
procedure  that  will  isolate  and  identify  the  chemical  and  physical 
environments  that  iirprove  the  ignition  behavior  of  liTVA  gun  propellants. 
With  the  results  of  the  designed  tests,  describe  an  igniter  material  and 
system  that  will  improve  the  igniticn  reliability  of  IDVA  prcpellEmt  in  a 
gun  system. 

N89-095  TITLE:  Integral  Dielectric/Heat  Sink  for  Electronic 

Devices 

CATEGORY:  E>g)loratory  Development 

EESdUmON:  Electronic  devices  with  increeising  power  output  levels  are 
required  in  every  Navy  weapon  and  platform  system.  Mary  such  devices 
(Consist  of  a  printed  circuit  board  (PCB)  bonded  to  a  inet£d  heat  sink  to 
remove  heat  from  the  board.  There  is  potential  for  significantly 
inproving  the  reliability  of  the  device  by  eliminating  the  bond  between 
the  PCB  and  the  heat  sink.  The  goal  of  this  topic  is  to  derocxistrate  that 
a  dielectric  material  can  be  fabricated  with  sufficient  thermal 
conductivity  to  eliminate  the  need  for  a  separate  heat  sink  in  the  device. 
Concepts  including  monolithic  materials  such  as  aluminum  nitride  and/or 
novel  conposite  designs  should  be  ccxisidered.  Beryllivnn  oodde  is 
suggested  as  the  standard  for  oenparison  with  new  material  exsnoepts. 
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N89-096 


TTHE: 


CASBGOBY:  E}q>loratory  Develcpnent 

EESCSHnOM:  Si:;)ei:sonlc/l:ivpersGnic  tactical  missiles  such  as  Standard 
Missile  l]|]grade  are  designed  with  fins  and  other  external  structural 
oonponents  that  must  operate  at  tenperatures  in  the  range  of  2,000Pf  to 
3,200*^.  Few  materials  retain  structural  integrity  in  this  temperature 
range.  The  family  of  intermetallics  (aluminides,  beryllides)  hold  sene 
premise,  and  should  benefit  from  fiber  reinforoenent  that  could  provide 
structural  stability  at  hi^  temperatures  oembined  with  tou^iness  during 
oooponmtt  fabrication  and  prelavmch  handling.  Proposals  are  sought  with  a 
demonstrated  C6^>ability  to  fabricate  intermetallic  compounds,  combined 
with  an  2pproach/wo^  plan  for  demonstrating  that  reinforoed  intermetallic 
composites  can  be  fabricated.  Preliminary  test  data,  sufficient  to 
indicate  the  guedity  of  the  composites,  should  be  provided  to  support 
ixplementation  of  a  Chase  II  effort. 

N89-097  TITtE:  Polymer  Matrix  Composite  Heat  Sinks  for  Electronic 

Devices 

CATBGGRSf:  E>g>loratory  Development 

EESCRIFTICN:  Hie  Navy  is  currently  stpporting  development  of  a  Standard 
Electronic  Module  (SEM)  as  part  of  the  Standard  Hardware  Aoguisiticxi  and 
Reliability  Program.  In  order  to  meet  new  design  specifications,  heat 
sinks  will  be  required  that  have  a  thermal  eoqpansion  in  the  range  of  2.8 
ppBV^,  and  a  thermal  conductivity  of  at  least  250  V/lf*K.  These  oembined 
properties  are  not  presently  achievable  in  polymer  matrix  composites. 

Novel  approaches  are  sought  such  as  conductive  polymers  an^or  met2dlic 
additions  to  the  composite,  vhich  will  meet  these  goals.  The  new  heat 
sink  should  be  amenable  to  standard  polymer  matrix  processing. 

M89-098  TmE;  Neural  Net  Software  Applicaticyis 

C!A!IHX3RY:  E>g)loratory  Development 

DCSCSCCPncXf:  Khowledge-Based  Systems  are  powerful  software  tools  that  can 
be  used  to  solve  complex  problems  in  narrow  areas  of  esqpertise.  A  user  of 
a  present  day  expert  system  can  say  he  or  she  is  70%  sura  that  a  rule 
2pplies,  but  he  or  she  cannot  say  that  only  70%  of  the  rule  is  correct.  A 
neutral  network  can  deal  with  the  latter  case.  The  neutral  network 
inplemients  this  with  a  oc»x:^7t  called  "nearest  nei^ibor  classifier"  of 
patterns,  with  the  rules  being  interpreted  as  variations  of  patterns. 
Neural  nets  learn  by  example  and  by  e^q^erienoe,  an^  can  recognize 
relationships  betwe^  data  that  have  no  apparent  orannelation.  Neutral 
network  software  can  increase  the  power  of  knowledge-  based  systems  by 
helping  the  system  "learn"  faster  and  with  less  human  prograraning.  This 
form  of  machine  learning  should  make  it  much  easier  to  develop  expert 
^stemis  in  the  future.  The  purpose  of  the  project  is  to  evaluate  the 
level  of  maturity  of  currently  available  neural  network  software  and 
demonstrate  potential  applicaticxis  within  the  Navy  vhere  the  best  payback 
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can  be  expected,  such  as  front-ending  es^ert  ^^steoas.  In  addition,  a 
det2dled  plan  of  actions  should  be  identified  for  the  design,  developnent 
and  iiiplenention  of  selected  educations  for  use  vithin  the  Niavy.  Hiase 
H  is  to  develop  selected  padkages,  user  assistance  and 

documentation,  and  provide  the  necessary  interfaces  with  existing  N^VSE?^ 
infotnation  resources,  ihe  offeror  must  be  thorou^y  familiar  ^th  both 
esqiert  systems  and  neural  nets. 

N89-099  Tni£:  Application  of  Fiber-Optic  Local  Area  Networks 

riANs)  to  Shipboard  Voice  Systems 

CAIBGOSY:  Engineering  DeveloExnent 

EESCSIPnoN:  Innovative  concepts  are  soug^  for  the  development  of  fiber¬ 
optic  Local  Area  Network  (IAN)  based  shipboard  voice  connunication  systems 
that  vxxild  have  the  following  attributes:  (a)  modular  growth  cedbility; 
(b)  all  fiber-optic  interfaces;  (c)  both  tactical  and  administrative  voice 
traffic  capability;  (d)  external  interface  (radio)  capability;  (e)  hi^ 
circuit  avedlability  (e.g. ,  multiple-vendor  open  architecture  using 
oonwercial/ndlitary  standards) . 

N89-100  UTIE:  Ncai-Aooustic  Smsor  and  CiiiHatvw  for  Underwater 

Vehicles 

CAIBQClSQf:  Exploratory  Development 

EESCSIFnoN:  Ihe  use  of  sound  in  sensor,  guidance,  and  control 
applications  in  underwater  vehicles  limits  cs^ability  growth  by  the 
inherent  slow  speed  of  sound  in  water  and  the  physical  effects  of  the 
ocean  environment  cn  sound  propagaticxi.  Cs^^doility  is  needed  to 
aooonplish  these  functicxis  using  rxm-aooustic  means.  Ihe  objective  of 
this  effort  is  to  explore  and  ultimately  develop  non-aooustic  sensor 
CE^abilities  alcxig  with  the  associated  guidance  and  control  for 
2ppllcation  in  small,  hi^-speed  underwater  vehicles. 

N89-101  TinE:  Aocusticallv  Damped  Torpedo  Propellers 

CATBGCXY:  Advanced  Oevelapment 

DGSCKIPncxf:  Torpedo  propellers  operate  in  a  nonuniform  flow  and  axe 
subjected  to  time-varying  water-induced  forces.  The  interaction  of  these 
flow  induced  forces  upon  the  propeller  produce  rtoise.  If  the  marine 
propeller  were  oonstructed  of  danped  materials,  with  niproved  danping 
properties,  the  level  of  the  noise  would  be  reduced.  Many  materials  with 
good  danping  properties  have  been  investigated,  but  most  have  insufficient 
strength  and  are  vexy  difficult  to  machine  into  a  propeller  shape. 
Proposals  are  solicited  for  the  oonstnxtion  of  a  sinplified  test 
propeller  of  a  material  with  inherent  good  danping.  Ihe  propeller  will  be 
approximately  9  inches  in  diameter  and  consist  of  four  blades.  Ihe  design 
vill  be  supplied  to  the  contractor.  Ihe  studies  should  specify  the 
material  candidates  along  with  the  manufacturing  technology  rationale. 
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N89-102 


TrnE: 


MBasurementi  of  ■Panaerature  and  Pressure  In  an 
Uhcierwater  Explosion  ftiVThia 

CATBGCBY:  E}q>loratory  Develcpnent 

ECSCStlFnON:  Uiere  is  currently  a  very  strong  interest  in  the  vise  of 
metalized  underwater  explosives,  but  uncertainties  exist  about  the  tinting 
of  the  reaction  of  the  metal  and  the  ext^it  to  which  it  contributes  to 
es^losive  performance.  Ihe  goal  of  this  project  is  the  developnent  of  a 
method  that  determines  both  the  temperature  and  pressure  of  the  e9g}lo6ive 
product  gases  as  a  functicm  of  time.  Ihe  tenperature  can  be  expected  to 
be  as  hi^  as  about  2,500%  and  the  pressure  as  hi^  as  100  kilobars. 
Temporal  resoluticm  of  1  msec  or  better  is  desirable. 

N89-103  TITtE:  Expert  System  Application  to  a  Ociiinandina  Officer’s 

Cognitive  Process 

CAIEGCSCf:  Advanced  Developnent 

DESCBIFnc^:  Ihrou^  all  phases  of  an  Anti-Subnarine  Warfare  (ASW) 
engagement,  the  Oomnanding  Officer  (00)  is  burdened  with  critical,  time- 
dependent  decisions.  Data  may  be  scarce  or  nonexistent,  and  current 
actions  may  d^iend  on  previous  acticxis  or  events  for  a  successful  mission. 
A  requirement  exists  to  r^licate  the  cognitive  process  of  a  00  by  an 
eoqiert  system.  A  prototype  software  system  built  upon  ASW  mission  phases 
is  desired  for  possible  inplementaticxi  in  future  combat  systems. 

N89-104  TTIIE;  Intermittent  Contact  Evaluation 

CATEXSCRJf:  Advanced  Develcpinent 

EESCKEPncW:  There  exists  a  need  for  the  capability  to  evaluate  qxjradic 
sonar  contact  over  long  periods  of  time,  such  as  24  or  48  hours.  A 
difficult  problem  faced  by  the  Coirmanding  Officer  is  the  assessmatt  of 
intermittent  contacts,  such  that  a  nuirber  of  related  contacts  can  be 
converted  into  solid  contact  on  the  target  of  interest.  A  protot^^ 
evaluaticxi  technique  or  system  is  desired  in  order  to  demcnstrate  cxxtcept 
feasibility. 

N89-105  TTTIE;  Underwater  Range  Data  Display  Upgrade 

CATEGORY:  Engineering  Development 

DESCmPnCN:  Present  displays  of  real-time  range  tracdcing  data  are  done 
on  c»lor  CRTs  using  separate  X,  Y  (plan) ,  and  Z  (depth)  plots.  This 
requires  the  viewer  to  integrate  the  two  plots  mentally  in  order  to 
visuedize  the  true  picture.  A  three-dimensicxial  (3-D)  projection  system 
would  elixdnate  this  process,  maldng  the  situation  clearer  and  more 
meaningful  to  the  viewer.  Offerors  shall  perform  a  literature  search  to 
determine  the  state  of  the  art  and  the  feasibility  of  applying  holographic 
prelection  techniques  to  display  three-dimensioned  (3-D)  real-time 
underwater  range  tracking  data.  It  is  envisioned  that  a  satisfactory 
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holographic  display  of  range  tracking  data  wcxild  initially  be  projected  in 
a  volume  no  larger  than  3x3x5  feet  in  a  dimly  lit  roan.  Oaotputer- 
generated  symbols  for  ships,  submarines,  torpedoes,  edrcraft,  and  other 
tracked  objects  (participants)  would  be  displayed  in  3-D  in  various 
oQloirs.  Variable  persistence  wake  tails  indicating  ^leed  and  direction  of 
previous  motion  would  be  appended  to  chosen  ^nbols.  The  deliverable 
report  should  list: 

1.  All  entries  found  in  the  literature  search. 

2.  The  state  of  the  art  of  real-time  3-D  data  displays  using 
hologrephic  projection. 

3.  Techniques  used  for  projecting  holographic  images. 

4.  Present  image  intensity  in  hologr^hic  di^lays. 

5.  Interfacing  of  ocnputer-driven  data  to  holographic  projection 
systems. 

6.  Feasibility  and  cost  estimate  of  applying  holographic  projection 
to  dii^lay  range  tracking  data.  The  feasibility  and  cost 
estimate  should  Include  equiptnent  availability,  development 
requirements,  interfacing  and  software  developomnt,  and 
integration  requirements. 

N89-106  TTTIE:  Detecticai  of  Bottom  Deployed  Mines 

CAlSGGRy:  Engineering  Development 

ECSORIPnCN:  Ihere  is  a  need  to  determine  the  optimum  frequencies  for  use 
in  a  mine  detection  and  classification  sonar  ^stem.  The  optimum 
frequency  will  be  not  only  a  function  of  the  degree  of  resolution 
required,  but  ailso  will  be  a  function  of  the  size  of  the  mine,  the  range 
desired,  the  scattering  strength  of  the  mine,  and  the  bottcm  conditions. 
The  purpose  of  this  task  is  to  conduct  an  ejperimental  evaluation  losing  a 
breadboard  sonar  set  operating  at  mult4>le  frec^jencies  and  using  various 
canister  sizes  as  targets  to  determine  enpirically  a  matrix  of  trade-offs 
with  respect  to  range,  frequency,  eperture,  resolution,  pulse  length,  and 
pulse  shape.  The  deliverable  product  of  this  task  is  a  final  report 
describing  the  actions  taken  and  the  results,  as  well  as  a  reocmnendation 
for  follcw-on  action. 

N89-107  TITIE:  Technology  for  Develccment  of  a  Mina  AvniriaTw* 

aihnMrTiv»-.^rBthered  Remote  Operating  vaiicle 

CATEIGOKY:  Engineering  Develcpmmit 

EESCKIFnm:  There  is  a  need  for  a  remote  operating  vehicle  (R3V}  that 
will  operate  from  and  forward  of  a  submarine  to  ensure  an  essentially  safe 
path  through  a  mine  field.  The  KdV  will  consist  of  a  sonar  transducer  and 
bydrcphone  array  operating  at  multiple  frequencies  in  order  to  provide 
long-range  search,  medium-ran^  detection,  and  short-range  classification 
capabilities.  The  KN  will  be  tethered  forward  of  the  submarine  at  a 
predetermined  distance  to  detect  and  classify  mines  and  relay  the 
information  by  cable  to  a  di^lay  aboard  the  submarine,  therdsy  adlowing 
time  to  maneuver.  The  coverage  of  the  sonar  set  will  be  180  degrees 
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forward  of  the  ship,  with  the  capability  of  side-scan  for  270  degrees 
coverage.  Ihe  system  will  operate  narrcw-band  for  hi^  resolution,  and 
will  provide  a  display  of  range,  hei^xt-above-bottom,  and  three- 
dimansional  imaging.  Ihe  BOV  will  edso  be  stored  on  the  submarine  \<hen 
not  in  use.  This  tai^  is  to  address  a  conceptual  design.  A  subsecpent 
task  will  be  to  prototype  a  occplete  system  tar  evaluation  at  a  Navy 
facility.  The  deliverable  product  of  this  task  is  a  final  report 
describing  the  actions  taken  and  the  results,  as  well  as  a  reocsmendation 
for  foUow^-on  action. 

N89-108  TITLE:  Monolithic  COnposite  Berisoope  Fairing 

CKFEGCBY:  Advanced  Development 

CESCRIFTIGN:  Conduct  an  engineering  feasibility  stufy  to  investigate  and 
recaanend  materials  and  ocnpatible  processes  to  replace  existing  periscope 
fedring  assenhlies  with  one-piece  construction,  water-resistant 
conposltes.  The  concept  should  be  adaptable  to  various  bydrodynamic 

shapes.  The  fabrication  process  shall  be  dimensionally  controlled  to 
eliminate  final  machining.  The  structure  should  demonstrate  irproved 
irpact  resistance  and  scperior  water  absorption  capabilities  over  and 
above  conventional  fiberglass. 

N89-109  TITLE:  Materials  for  Underwater  Explosion  Shock  wave 

Attenuatioi 

CATXIQCBY:  Advanced  Development 

CESCBIFnON:  Conduct  feasibility  studies  of  using  plastic  materials  and 
processes  that  lend  themselves  to  the  manufacture  of  closed-cell  foams 
with  high  air  volume,  in  the  range  75%  to  85%,  to  attenuate  the  shock  wave 
produced  by  an  underwater  eiplosicxi. 

N89-110  TITLE;  Hioh-Strenctth.  Licditweiaht  Tomedo  Hung 


CA3EGCBY:  Advanced  Development 

CESCKLFnON:  Submarine-launched  torpedoes  currently  use  either  cast  or 
forged  2d.uminum  hull  sections.  Belatively  thick  hulls  are  required  in 
order  to  withstand  the  hydrostatic  foixes  encountered  during  deep-depth 
operations,  and  (ynamic  forces  developed  during  shipboard  testing.  The 
thick  hulls  contribute  significantly  to  the  overall  torpedo  wei^t.  Hull 
sections  made  of  alternative  materials  are  desired.  The  material  must 
have  hitler  strengttVwei^t  and/or  stiffness/weight  ratios  than  the 
existing  design,  and  must  be  ccnpetitive  in  manufacturing  costs.  The  hull 
sections  must  be  21  inches  in  external  diameter  and  no  less  than  19  incdies 
in  internal  diameter.  Penetrations  for  cables,  access  covers,  etc.,  are 
required.  Nonpermanent  end  joints  are  edso  required  to  pemdt  torpedo 
diiMfflsenbly. 
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CXTBOCSCi:  Engineering  Develcfsoefit 

EESCRTmON:  The  loss  of  pmctioe  torpedoes  and  the  ocnprondsing  of 
wnnpm  systens  due  to  their  reoovesry  by  foreign  govemnents  is  of  oonoem 
to  the  Navy.  luproved  systens  are  neodod  to  ensure  location  and  recovery 
of  all  losses.  Ihe  desired  device  is  an  end-of-zun  locator  vhich  would 
respond  only  to  an  encoded  acoustic  message.  This  would  prevent 
unauthorized  personnel  from  locating  loe^  torpedoes.  Such  a  devioe  tiould 
be  applicable  to  all  torpedoes  and  potentially  to  other  systens.  A 
detailed  definition  of  systan  reguirenents  and  development  of  a  hi^-level 
aysten  ^scification  is  desired  during  Phase  I. 

N89-112  TITLE:  Prelaundi/PostlaunA  Tbroedo  Caonwanications 

cmBOGRT:  EJ9>laratory  Development 

EESCKUnCN:  Innovative  concepts  are  desired  which  %iould  provide  an 
iaprovement  over  existing  si±inarlne-'to-torpedo  prelau:^  and  postlamch 
oonaunication  eystens.  The  existing  prelaunch  oonmunication  mechanism  is 
via  an  tnbilical  cable  ("A-cable") .  The  mhilical  has  a  large  65-pin 
connectar  that  is  attached  to  the  torpedo  tube  breech  door  and  a  smaller 
oomactor  that  is  attached  to  the  torpedo  with  shear  scraws.  m  addition 
to  oocaisional  electrical  short  circuits  when  the  torpedo  tube  is  flooded, 
excessive  time  is  regoired  to  oonplete  all  connections  with  the  tube. 
lOstlaunch  operation  involves:  a)  two-wey  ocsiiuni cation  via  a  single 
conductor  guidance  wire  with  seawater  return;  b)  guidance  wire  payout 
concurrently  from  both  shipboard  and  torpedo  wire  coils;  and  c)  limiting 
of  ship  spe^  and  maneuver^ili^  to  avoid  guidance  wire  fouling  with 
either  the  ship's  propeller  or  the  towed  array.  TWo  solutions  to  these 
problens  have  been  oonoeived  but  not  developed: 

1.  I^nelaunch  ooeaunications  via  matching  transfoaners. 

2.  IPstlaunch  coanunications  via  a  ^lort-range  acoustic  data  link 
between  two  transponders  which  remain  in  close  proximity  after 
being  deployed  by  the  ship  and  torpedo. 

Offerors  are  not  limited  to  the  above  oonoepts  and  say  address  either  the 
prelaunch  issue,  the  postlaunch  issue,  or  both.  If  both  issues  are 
addressed,  separate  proposzds  should  be  si±mitted. 

N89-113  TTIIE:  Analysis  of  Electronic  Warfare  fE^  PTocgams  to 

Sucoort 

CXnsoORi:  Management  and  Sipport 

CESCmpnON:  The  Assistant  Chief  of  Naval  Operations  for  Naval  Warfare 
(QP-07)  is  directing  the  development  of  stand-alone  Top  Level  Warfare 
Reguirenents  (TlMRs)  for  Anti-Air  Warfare  (AAW) ,  Anti-Submarine  Warfare 
(ASW) ,  Anti-Surface  Warfare  (ASUW) ,  and  Strike  Warfare  (SW) .  These  will 
be  followed  by  TLWRs  for  other  major  mission  areas.  As  thu^e  will  be  no 
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nm  specifically  addressing  Electronic  Warfare  (EW) ,  the  requirement 
exists  to  ensure  that  each  warfare  TLWR  inclxades  EW  architectures  that 
effectively  and  efficiently  interface  vdth  and  provide  isprcved  ocnbat 
effectiveness  across  all  warfare  aureas.  Diis  study  effort  should  focus  on 
naaet-generation  EW  systems  requirements.  This  effort  will  incltade  work 
sesnlnm  with  both  cperatioral  and  technical  esqperts,  translate  this 
knowledge  by  means  of  nulti-attribute  utility  analysis,  relative 
oonparison  techniques,  ccnputer  models,  cxst-benefit  anzdysis  and  other 
decdsion  sipport  tools  to  prioritize  programs  and  equipment  that  meet 
TlMBs  and  which  scpport  Program  Objective  Memorandum  (FCM)/^pecial 
Kocurement  I^rogram  (SPP)/Five  Year  Defense  Program  (FYEP)  and  other 
program  planning  efforts,  the  abjective  is  to  identify  d^iciencies  in 
current  and  planned  EW  equipmmit  performance  and  to  provide 
raocmaandaticns  for  achieving  required  performance  capabilities. 
Deliverables  under  this  project  shall  inclxade  a  listing  of  all  EW  programs 
prioritized  by  performanoe  benefit  and  life-cycle  cost;  and  oosVbenefit 
curves  depicting  reocranended  order  of  procurement  for  specific  EW 
equipments/capabilities . 
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CSOEOGRY: 


Wave  Tube  fiwr) 
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Sqploratory  Develcpment 


EESCRIITICN:  I^nesent  travelling  wave  tube  (OWT)  technology  is  labor 
intensive  with  high  failure  rates  in  manofacture.  A  second  generation 
iwr,  wi^  a  simplified  design,  capable  of  being  produced  with  greater 
autonaticn  is  required  for  eoqiendable  applications.  Research  would  focus 
on  demonstration  and  validation  of  designs  and  fabrication  techniques  that 
\dll  lead  to  a  second  generation  1/J  band  pulsed,  low-oost,  esqpendable 
TWT.  Design  to  price  goal  is  $2500. 


NSP-US  TITLB:  Transportable  RF  Simulatcar  for  Electronic  Support 


rayrHrrpVi  Qigineering  Development 


EGSGRZFnON:  Ihe  Navy  needs  a  transportable,  progranmable  device  capable 
of  simulating  a  realistic  electromagnetic  signal  envirorment  at  RF  in  the 
2-18  (Six  band  for  ESM  system  training  and  testing  applications.  The  Ittn^y 
is  currently  using  a  portable  device  known  as  the  Dnining  and  Maintenance 
System  (TRAMS)  to  train  ESM  cperatcsrs  in  a  simulated  threat  radar 
envircnient  of  vp  to  150  signals.  A  major  dra»A)ack  is  that  the  system 
produces  only  a  bas^sand  video  output  with  digited  signal  infonnaticn.  In 
order  to  fully  test  ESM  receiver  front  ends,  it  vrould  be  desirable  to  avid 
an  radio  frequency  (RF)  capability  to  the  TRAMS  (e.g. ,  VOOs,  synthesizer, 
etc.) . 


129 


N89-116  TITLE;  Passive  Ramim  Algorithm  Usim  Electro-Qjtic  Data 
CKIEGCRSf:  Engineering  Develcpnent 

EESCSIPnON:  An  algorithm  is  required  for  passively  ranging  ships  and 
other  floating  objects  of  interest  lasing  an  electro-optic  sensor.  Many 
current  passive  electro-optic  sensors  do  not  readily  prcn^ide  range  to 
objects  that  are  being  viewed.  There  is  a  requirement  for  a  ranging 
algorithm  that  vail  operate  on  the  output  parameters  of  a  scanning 
electro-optic  system.  Maiiy  of  the  classic  ranging  techniques  are  not 
applicable  since  th^  ret^iire  multiple  apertures,  require  resolutic^ 
greater  than  that  available  from  electro-optical  systems  utilizing 
discrete  detector  elements,  or  assume  idead  conditions  such  as  a  stable 
platform,  nonmaneuvering  taungets,  or  hi^  signal-to-noise  ratios. 

The  oontractor  will  1.)  conpare  existing  passive  ranging  techniques  or 
propose  new  techniques;  2.)  analyze  the  most  premising  techniques,  to 
include  the  effects  of  optical  aberratiois,  detector  element  size  and 
geemetzy,  stabilization,  vnoertainties  in  the  vertical  reference,  objects 
of  unknown  size,  geemetiy,  as  well  as  maneuvering  of  both  the  ship 
platform  and  the  viewed  object;  3.)  perform  a  oenputer  simulation  of  the 
algorithm(s)  to  determine  the  effectiveness  of  the  algorithm  utrier  diverse 
operating  conditioTs;  and  4.)  pr^>are  a  conputer  software  block  diagram 
demonstrating  an  implementation  methodology  of  the  algorithm  in  a  general- 
purpose  conputer. 

N89-117  TITLE:  Advanced  Technology  Applications  for  Electronic 

Support  Mectsure  fEai)  Receivers 

CMGGCIQf:  Advanced  Development 

EESCSlLPnON:  current  shipboard  Electrcxiic  Support  Measure  (ESM)  receivers 
were  develcped  to  detect  oonventicxial  range  tracking  pulse  radars. 

Advances  in  radar  technology  (spread  ^p&ctnm,  lew  pewer,  very  short  and 
very  long  pulsewidths,  frequency  agility)  and  emitter  density  and  electro¬ 
magnetic  interference  (EMI)  prchlems  drive  new  requirements  for  future 
receiver  designs.  An  in-depth  stuefy  is  required  that  addresses  the  trade¬ 
offs  and  affordability  of  variews  receiver  architectures,  considering  the 
availability  of  advanced  technologies  such  as  MIMIC,  GaAs,  ISI 
modules,  aoosto-optic,  microscaiVoonpressive  techniques,  and  azimuth- 
ficequency  mapping.  Stuefy  shall  evaluate  technical  risks,  performance 
gain,  EMI  immmity,  signed  management,  and  cost  factors.  Eheise  II  shall 
inclixSe  the  brassboard  development  of  critical  elements  in  the  receiver 
architecture. 

N89-118  TITLE:  Research  in  Support  of  an  Improved  Traveling  Wave 

Tube  with  Extended  Shelf  Life 

GATBGCSRY:  Advanced  Development 

DESCRIFTICM:  Present  traveling  wave  tubes  (IWTs)  were  designed  for 
imnediate  use  in  applications  requiring  frequent  radiation  of  the  tube. 
When  stored  for  long  periods  of  time  or  vhen  not  energized  regularly. 
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their  vacuum  envelopes  degrade,  leading  to  tube  failiire.  DesigrV 
manufacturing  ioiiroventents  are  required  leading  to  a  tube  that  is  capable 
of  prolonged  shelf  life  (greater  than  5  years)  without  the  need  for 
periodic  degassing  of  the  vacuum  envelope. 

N89-119  TITIE:  Directicai  of  Arrival  Pulse  Sorting 

Antenna  Array 

CAISGQRY:  Advanced  Development 

□ESCSnnON:  Radar  pulse  sorting  in  Electronic  Sii^iport  Measure  (ESM) 
systans  is  often  done  using  only  frequency,  pulse  repetition  interval,  and 
pulse  width  as  sorting  parameters.  Direction  of  arrival  (DQA)  is  another 
signal  parameter  that  can  be  used  when  monopulse  techniques  are  employed 
to  allow  each  pulse  to  be  tagged  with  DQA.  However,  multipath  can 
significantly  degrade  the  accuracy  of  the  measured  DQA.  Rirpose  of  the 
pr^ect  is  to  develc^  an  antenna  array  that  will  provide  radar  pulse-to- 
pulse  (mcxiopulse)  direction  of  arrival  piilse  sorting  in  a  near  sea 
surface,  severe  multipath  environment.  The  array  must  fit  into  a  package 
less  them  8  inches  in  diameter  and  cover  the  SHF  and  EHF  bands. 

N89-120  TITLE:  Tactics  Development  for  Ooordinated  Usage  of 

Onboarcj/Offboard  Electronic  Warfare  (Bii)  Systems 

C3^!1EGGRY:  Exploratory  Develcpment 

CBSCRIPnON:  Various  cxhoard  and  offboard  EW  systems  (Electronic  Support 
Measures  (ESM) ,  ABCM,  aEX34,  and  Decoys)  have  been  developed  for  shipboard 
use  in  naval  warfare.  Generally,  these  systems  are  employed  as  stand- 
2dGne  methods  by  single  ships  for  anti-ship  missile  defense  (ASMD)  and 
oountei>-targeting  (false  targets,  confusicxi,  deo^Tticn)  purposes.  Few  (if 
any)  tactics  are  available  to  warfare  ocmmanders  that  provide  guidelines 
for  ooordinated  employment  of  all  Ei^  assets  available  in  multi-ship 
scenarios  or  vhich  provide  the  tactical  ocmnander  the  roost  effective 
utllizaticn  of  assets  throuc^out  each  phase  of  the  engaganart.  Ihe 
requirement  exists  for  a  two-phased  analysis  that  wculd  determine 
tecdmical  feasibility  and  approach  for  ooordinated  multi-ship  cooperative 
oountermeasures.  Phase  I  would  include  threat  analysis  (performance  and 
vulnerabilities)  and  analysis  of  friendly-force  capabilities.  The 
objective  of  this  phase  is  to  identify  deficiencies  in  current 
capabilities  and  to  provide  preliminary  reocmmaidations  of  proposed 
cooperative  tactics.  Phase  II  results  wculd  provide  detailed 
reocmmendations  for  employment  of  coordinated  tactics,  including  trade-off 
euiedysis  of  technical  risVperformance  and  oost/schedule  impacts.  This 
stufy  should  include  (but  not  be  limited  to)  ocmibinaticai  of  techniques 
such  as  false  target  generation,  cooperative  "blinking,”  blip  enhancement, 
ABCM  (ownshlp/irulti-ship/offboard  helo) ,  DEOVDeooy  Integraticai  (W)I) , 

Ship  Autcmated  Decay  Integrati<^  (SADI) ,  and  ocuntezr-AFM  techniques. 
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N89-121 


TITLE: 


CKTEOOtCli  Exploratoxy  Developnent 

EESCRUnON:  The  Navy  requires  a  functional  radar  signetl  recogniticai 
CE^>ability  to  erdianoe  radar  threat  VFaming  capabilities  aboard  subroarines. 
Increasing  ocnputer  capability  and  years  of  building  data  bases  have  led 
the  Navy  to  providing  a  submarine  Gcnnanding  Officer  with  specific  emitter 
and  platform  identification  to  make  threat/non-threat  determinatic^. 

Prior  to  oonputer-based  systents.  Electronic  Support  Measure  (ESH) 
apexakacs  were  tssained  to  identify  radar  emitters  using  a  set  of  "thunb” 
rules  to  report  the  emitter  type  (functicm) .  Ihis  process  has  not  been 
mechanized  in  our  ocnputer-based  systems.  Ihese  "thimh"  rules  need 
translaticn  into  algorithms  for  Navy  systems  so  that  an  emitter  is 
identified  and  reported  by  functicn.  To  meet  the  functicnal  radar  signal 
reoognitic^  requirements  of  the  Navy,  the  cx»itractor  should: 

1.  Identify  all  functional  recognition  categories  and  determine  the 
ranges  of  each  parameter  in  the  category. 

2.  Determine  the  impact  of  any  parameter  not  measured  by  the  system 
on  functional  reoogniticmi  and  identify  possible  solutions. 

3.  Define  threat  in  terms  of  radar  function  euid  develop  a  decision 
tree  for  ocHitact  r^xjrting. 

N89-122  TITIE:  Develop  DataBase  of  Potential  Electronic 

Warfare  (EW^  Non-Develoomental  Items 

CATBGGIQf:  Advanced  Develcproent 

EESCKEPncw:  A  requirement  exists  to  develop  a  ocrputerized  list  (PC 
ocRpatible)  of  ElectTOTiic  Warfare  Directorate  applicable  NOn- 
Developroen^  Items  (EWNDI)  with  sources,  major  chctracteristics  (e.g. , 
voltage,  frequency,  environmental  capability) ,  and  available  data  (e.g. , 
test,  storage,  reliability) .  Ihis  effort  should  include  state-of-the-art 
hardware  with  the  following  as  examples  of  EWNDI:  hi^-voltage  power 
supplies,  thermal  batteries  and  seawater  batteries,  lithium  batteries, 
traveling  wave  tubes,  delay  lines  (optical) ,  photo  diodes,  transmission 
ocnpcnents,  etc.  Ihe  purpose  of  this  list,  vhose  extent  is  currently 
unknown,  is  for  use  in  Government  Requests  for  Proposals  and  to  provide 
cost-effective  alternatives  to  design  and  development  in  future  ccaitracts. 

N89-123  TITIE:  CXiantitative  lubricating  Oil  Debris  Monitorina  and 

Analysis 

CATBGGRy:  Advanced  Developnnent 

CESCSUPnoM:  With  the  development  of  new,  technically  advanced  gas 
turbine  engines  and  hi^-speed  diesel  engines,  the  need  to  monitor 
critical  parameters  such  as  lubricating  oil  system  debris  is  a  necessity. 
Oil  d^sris  monitoring  is  now  cin  established  technique  used  throu^out  the 
aircraft  industry  to  detect  incipient  failures  of  oil-wetted  components  in 
gas  turbine  engines.  Oil-wetted  components  wear  and  fail  by  the  removal 
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of  material  ftan  their  load  bearing  surfaces.  Figures  an^ailable  for  gas 
turbine  engines  state  that  aiproximately  30%  of  edl  engine  failures  are 
caused  by  metal  particulate  contamination  in  lubricating  oil  systene. 
Quantitative  debris  mcxiitoring  permits  the  early  detection  of  lubricating 
oil  system  particulate  ccmtaminaticai  and  intending  ccnponent  failures, 
^actrographic  oil  analysis  is  the  roost  widely  used  and  accurate  oil 
SKXiitoring  and  analysis  roethod.  Because  these  ^)ectrogre^inc  an2dyzers 
are  large  in  size  and  very  e}^}ensive,  caily  a  few  laboratories  have  them. 

As  a  result,  oil  sairples  roust  be  tran^xsrted  Icng  distances  in  order  to 
accurately  monitor  oil  chemistry,  thus  limiting  the  timeliness  of  the 
information  received.  Prcpo62LLs  should  address  the  development  of  a 
portable  ^3ectrogr2^3hic  lubricating  oil  analyzer  that  could  be  located 
conveniently  onboard  a  ship  or  carried  from  ship  to  ship.  Proposals 
should  address  development  feasibility,  design,  installation,  testing, 
and  inplementaticn,  as  well  as  ccxrtain  a  plan  of  action  and  milestones  to 
oonplete  the  task. 

N89-124  TITLE:  MK  6  Life  Raft  Inproveroents 

CKIEGCBy:  Engineering  Development 

CESCSIPnON:  Operationcil  requu^onents  of  U.S.  Navy  Ships  dictate 
isprovaaents  to  the  existing  MK  6  life  rafts.  Life  rafts,  as  a  lifesaving 
device,  must  have  extremely  hi^  reliability  requirements.  CXunrent  MK  6 
life  raft  design  eoqjerienoes  nominal  inflation  failures  caused  by 
inadequate  containment  of  the  life  rafts  to  take  rou^  treatment  during 
transportaticn  and  stowage  and  inherent  inflation  system  design 
shortfalls.  Proposals  are  sou^t  on  the  following: 

(a)  improved  methods  to  encapsulate  the  life  rafts, 

(b)  Provide  a  completely  reliable  inflation  system, 

(c)  Reduce  cost  of  and  improve  recertification  program. 

Ibase  I  will  be  a  design  study  detailing  the  irprovements.  Ibase  II  will 
require  fabricatioi  of  a  prototype  for  at  sea  testing.  Althou^  an 
existing  life  raft  can  be  provic^  as  a  test  platform  and  as  the  core 
around  which  the  inproveroents  are  designed,  a  oonpletely  new  life  raft 
design  developed  as  a  result  of  this  study  could  also  be  considered. 

N89-125  TITIE:  ShiT±ioard  OOTPosites 

CATEGORY:  E>qploratory  Development 

DESCRIFIIOK:  Tbe  Navy  currently  uses  maohinery  foundations  and  other  ship 
uopponents  made  of  various  steels  vbich  require  hi^  level  of  maintenance 
in  order  to  control  corrosicxi.  Ibese  ccnponents  edso  contribute  to  the 
overall  wei^tt  of  the  ship.  Modem  materials  such  as  glciss-reinforced 
plastic  (GRP)  and  graphite  ccRposites  offer  properties  such  as  hi^ 
strength-to-  wei^t  ratios  and  resistance  to  corrosicn  vbich  could  make 
than  attractive  alternatives  to  steel  for  use  in  seme  shipboard 
educations.  Proposals  are  solicited  for  applications  of  conposites  to 
j^pboard  use.  Ibe  prxd^^  effort  would  produce  a  system  ooncdt 
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definition  including  a  trade-off  study  of  propoeed  materials  and  a 
Gonpariscn  with  those  currently  in  use  in  order  to  define  requirements, 
limitations,  advantages  and  disadvantages  of  each  in  the  marine 
engineering  envircximent.  Also  included  would  be  a  survey  of  potenti2Q. 
e^licaticns  for  these  oonposites  in  the  shipboard  environment. 

N89-126  TITIE:  Docking  Blocks  Technology 

CATEXSCRf:  Engineering  Develc^ment 

EESCSIPnON:  Docking  blocks  used  in  drydocking  U.S.  Navy  ships  are 
presently  ocnstructed  of  wood  (and  also,  at  times,  steel  eoid  concrete) . 

The  blocks  must  be  custom  cut  and  fitted  for  each  docking.  Also,  the 
proper  wood  is  difficult  to  obtain,  its  properties  vary  widely,  and  its 
condition  after  extended  use  is  difficult  to  judge.  A  d^)endable,  cost- 
effective  cd-temative  to  the  present  blocking  system  is  needed.  The  Ihase 

I  effort  would  include  identifying  existing  methodology  and  requirements 
and  developing  approaches  for  designing  and  testing  alternatives.  Fhase 

II  would  inpleroent  the  development  and  testing  of  one  or  more  innovative 
blocking  systems. 

N89-127  TITLE:  Ixjw-Lreguencv  Vibration  and  Aocu5^-tc  MaasairpmMTts 

CATEGORY:  Engineering  Development 

CBSaUPriC»l:  Provide  technical  analysis  for  the  development  of  a 
measurement  standard  for  the  extremely  Icw-level  frequency  measurement 
range:  2  Hz  to  10  Hz  vibration,  with  applied  acceleration  to  10  g  at 
+1.5%  uncertainty  and  20  Hz  to  50  Hz  acoustic  signals  with  ±0.2  dB 
unoertainty,  in  the  presence  of  hi^  sea-noise  levels.  Vibraticxi 
measurements  are  extremely  critical  to  ^p  silencing  and  failure 
prediction  systems  aboeud  submarines  (such  as  the  SSN-21)  eud  surface 
ships.  Isolation  fran  unwanted  vibrations  is  required  for  ship  silencing, 
initial  navigation  instruments,  ultraprecisiaa  machining  operations,  and 
pointing  and  tracking  systems.  The  TRIDENT  SSEN  726  Class  VibratiorVNoise 
Honitoring  System  is  an  exanple.  Systems  such  as  this  support  ship 
silencing  programs,  assess  the  effectiveness  of  noise  isolator  designs  and 
define  acoustic  noise  sources  in  underwater  weepon  systems.  These  systems 
usuedly  enploy  accelerometers  that  d^)end  directly  on  cedibration  sources 
and  standard  aooeleroroeters  to  simulate/calibrate  vibration  modes.  The 
requirement  is  to  achieve  the  best  sensitivity  and  lowest  uncertainties 
attainable.  Underwater  weapon  system  test  facilities  utilize  acoustic 
transducers  and  hydrophones  to  performance  test  hull  designs,  torpedo 
launch  tube  designs  and  missile  target  simulators.  They  are  also  used  in 
Navy  range  operaticxis  vhere  submarine  and  weapon  structure-bome  and 
airborne  noise  sources  are  monitored  for  noise  signature  analysis  and 
noise  reducticxi  projects.  Meeisurements  eure  required  to  reach  the  Icwest 
possible  levels  to  achieve  effective  noise  reduction  results.  Transducer 
and  hydrophone  calibration  is  at  the  heart  of  system  inprovements. 

CXurrent  techniques  and  equipment  are  inadequate  and  limit  program 
acccnplishroents.  Improved  methods  and  systems  are  needed  for  more 
accurate  measurement  of  wider  acoustic  bandwidths,  sound  pressure. 
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acoustic  intensity,  and  radiated  sound  pcMer.  Calibration  methods  and 
systesDS  are  nmexistent  for  sound  intensity  (sound  pressure  x  particle 
velocity)  transducers  and  reference  sound  sources  used  for  sound  pcwer 
ocnparison  measurements. 

N89-128  TmZ:  Data  Base  Architecture  for  Battle  Force  Tactical 

Training 

CATBGCfiY:  Advanced  Develcpment 

EESCKIFIION:  The  ability  to  generate  an  accurate  and  plausible  scenario 
for  Battle  Force  tactical  training  is  dependent  on  the  quedLity  and 
quantity  of  data  front  v^ch  to  select.  There  are  numerous  data  bases  in 
use  today  that  stpport  the  unique  requirements  of  individual  training 
systems.  To  fully  st;?3port  Battle  Force  tactical  training,  a  scenario 
author  should  have  a  means  to  access  all  of  these  existing  data  bases. 
Since  these  data  bases  are  in  different  prograiiining  languages,  in 
different  levels  of  detail  and  serve  different  purposes,  a  means  to 
assimilate,  translate  and  correlate  them  is  required.  This  requirement  is 
to  design  an  euxhitecture  that  will  support  oonbining  2uid  collating  the 
variety  of  data  currently  available.  This  architecture  should  also  permit 
exlditicn  of  new  data  as  it  becomes  availcible.  The  euxhitecture  should 
utilize  a  hi^er  order  language  (HOL)  and  commerciedly  available  ccnputers 
and  peripherals. 


NAVAL  SURFACE  WEAPON  CENTERAWITE  OAK  IAB(»A!n»Y 
N89-129  TmE:  Biodeoradaticxi  of  Heavy  Hydrocarbons 

CATBGCXQf:  Ejq)loratory  Development 

ESSORIPriCN:  Seme  ei^t  bacteria  have  been  isolated  vhich  utilize 
asphalt'-20  as  a  substrate.  The  interaction  has  been  studied.  It  appears 
that  the  interaction  with  the  substrate  is  oenplex;  it  involves  the 
production  of  a  surfactant  and  possibly  an  enzyme.  The  thrust  of  this 
topic  is  twofold;  the  production  of  the  surfacteint  should  be  ehheuxed  and 
the  possible  enzymatic  interaction  clarified. 

N89-130  TTIIE;  laser  Optical  Detection  of  Dynamic  In-Plane 

Mechanical  Displacements 

CAUXSCKY:  Ejqploratory  Development 

DESCSIPnc^:  Conventional  optical  interferometry  has  been  shewn  to  be 
suitable  for  the  detection  of  the  out-of-pleine  dii^lacement  of  ultrasonic 
waves  propagating  in  solids.  In  thin  plates  the  in-plane  di^lacements 
characterize  the  modes  beeuring  useful  information  on  the  eleistic  stiffness 
properties.  Proposals  are  sax^t  for  optiezd  techniques  auid  fiber-cpticad 
devices  for  detection  of  such  displacements  in  cartxxi  and  metellic 
oenposites.  Considerations  should  be  given  to  the  effects  of  material 
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surface  conditions  (e.g. ,  hic^y  absorbing,  specularly  reflecting, 
diffusely  scattering) ,  bandwidth,  and  signal-to-noise  problems  associated 
with  measuring  small  di^laoements  in  a  non-ideal  environment. 

N89-131  TITLE:  Shock-Resistant  Circuit  Breaiters 

CATEX3GCY:  Engineering  Developjent 

ECSCRIFITON:  Circuit  Breakers  with  iitproved  resistance  to  hi^  iitpact 
shock  are  of  interest  for  use  in  120  volt,  50  aitpere  (max)  circuits.  Ihe 
shock  envircximent  is  a  broad  spectrum  of  frequencies.  Variants  of  design 
ancVor  new  concepts  leading  to  improved  performance  are  sou^t. 
Technologies  may  include  conventicnal  designs  augmented  Yxy  magnetic,  shs^ 
menory  alloy,  ^ring  force,  mechaniccil,  or  other  conpcxients.  A  successful 
device  will  preclude  unintended  opening  of  the  brea]cer  due  to  shock 
without  inhibiting  normal  actuation  of  the  breaker.  Simplicity  of  concept 
is  preferred.  The  Naval  Surface  Warfare  Center  (IKWC)  will  perform  shock 
tests  on  prototype  devices  at  no  charge  to  the  successful  proposers. 

N89-132  TITE£:  Synthesis  and  Characterization  of  Hicfli  Purity 

Explosive  Compounds 

CAIEQCKY:  Advanced  Development 

CESCRIPnON:  A  need  exists  for  a  stpply  of  individual  samples  of  a  wide 
range  of  nitrodiphenylamino-N-nitroso  conpounds  of  optimal  purity  and  of 
detailed  stnx±ures  characterization  by  chromatographic  bdiavior  (HPLC, 
g.c.),  nuclear  magnetic  resonance  ^)ectrosccpy  (%,  l^c  and  ^%) ,  PTIR 
hi^  resolution,  mass  spectrometry  and  UV-vis  spectua.  Specifically, 
mono,  di,  tri  and  tetranitrodiphenylamine-N-nitroso  conpounds  eua  desired. 
Standardized  procedures  should  be  established  for  regio-selective 
nitration  of  dipherylamine  and  optimal  ccmiditions  for  N-nitrosation  of 
nitrated  dipherylamine  samples.  Longer  term  goals  will  focus  on  the 
course  and  kinetics  of  thermal  deconposition  of  r^resentative  members  of 
the  mono,  di,  tri,  and  tetranitrodiphenyl  amine-N-nitroso  derivatives. 
Another  desirable  goal  is  the  synthesis  of  ^^C  enriched  dialogs  of  several 
of  the  key  conpounds. 

N89-133  TmE;  Ncai-Carbcxi  Based  Energetic  Systems 


CATEXSOS^:  Research 

DESGRIPnON:  The  overall  cAjjective  of  this  proposed  project  will  be  to 
provide  the  basic  kncwledge  and  understanding  required  to  achieve  hi^ 
energy-density  performance  combined  with  a  hi^  degree  of  insensitivity  in 
new  non-carixmi  based  energetic  material  systems.  The  object  of  this 
project  is  to  devise  a  method  of  estimating  heats  of  formation  for  organic 
conpounds  containing  boron,  nitrogen,  phosphorus,  fluorine,  cnq^gen  ancVor 
hydrogen.  Ihe  end  result  of  the  project  should  include  or  malce  possible 
the  derivation  of  bond  energies  for  single  or  multiple  bends  between  the 
aforementioned  elements.  Ihe  effort  may  include,  but  is  not  limited  to, 


136 


the  cxnpUatlon  of  heats  of  fotnatlc^  in  the  scientific  literature  and  the 
caloriin^ic  detenninaticxi  of  heats  of  formation  of  model  borazine  and 
phoqphazene  ccnpounds. 

N89-134  TITLE:  Eveiluation  of  X-ray  Microtopparaphy  for  Energetic 

Matericds  Characterization 

CSilHICIQf:  Research 


DESCREPnON:  Recent  progress  in  three-dimensicxial  X-ray  iidcrotcinogra^hy 
(e.g..  Science  237,  1439,  18  S^jt.  1987)  suggests  that  the  technique  holds 
considerable  promise  for  the  characterizaticai  of  e:q)lceives  and  solid 
propellants  in  terms  of  filler  particle  size  distributions,  size 
disteibutions  of  voids  produced  during  manufacture  or  service  life,  mixing 
inhonogeneities  and  particle  ccnposition.  Ihe  proposed  evaluation  should 
try  to  establish  the  ce^xbilities  of  this  technique  with  both  the 
synchrotron  and  the  laboratory  X-rays  sources  for  particle  size 
distribution  measurement  (resolution  and  accuracy) ,  for  particle  and 
hcmogeneity  meting,  for  particle  composition  determination  and  for  void 
sizing  and  mapping.  Actual  demonstration  of  cepebilities  on  inert 
propellant  or  ejqilosive  simulants  is  hi^ily  desirable.  (Inert  simulants 
can  be  supplied  by  the  Naval  Surface  Warfare  Center  (NSWC) . 


N89-135 


TITIE: 


Radiati<»i  Transport  Codes  for  Mini-Su 


CAIEQQRY:  Exploratory  Develcpment 

DESCRIEncfl:  Radiation  transport  programs  are  presently  computer  limited, 
for  exanple,  in  predicting  fields  from  100  weapons  stored  aboard  an 
aircraft  carrier,  or  in  tran^x3rting  a  particle  beam  threu^  tlie 
atmo^here  and  predicting  its  reactions  with  a  missile  structure.  As  a 
result,  the  complexity  of  the  physical  model  and  the  number  of  different 
situations  studied  fall  short  of  vhat  is  needed.  Radiation  tran^xort 
physics  lends  itself  to  efficient  modeling  on  parallel  processor  machines. 
Ihe  desired  result  is  the  statistical  oemhination  of  many  independent 
events,  and  locating  the  events  in  three  dimensions  (four  if  time- 
depeident) ,  and  it  can  benefit  greatly  from  the  fast  attached  processors. 
Therefore,  programs  designed  for  these  machines  will  find  immediate  use  in 
solving  reKiiation  tran^»rt  problems.  Computer  programs  that  predict 
weapon  nuclear  radiaticxi  amounts  and  their  effects  on  shipboard  personnel 
or  systems  are  needed.  These  codes  ^ould  mate  use  of  the  new  parallel 
processors  such  as  Digital's  Polestar  or  Weitek's  XL-8000. 

N89-136  TITIE:  Development  of  BuTk-nensitv  AI2O3  Thin  Films 

CATBGCEY:  Exploratory  Development 

CESOUPncil:  The  Navy  has  a  need  in  a  variety  of  applicaticais  to 
fabricate  thin  AI2O3  films  vhich  have  the  density  of  the  bulk  material 
(3.97  ga^cx?)  and  are  uniform  in  thickness.  A  request  for  proposals  is 
made  for  the  development  of  a  technique  for  vhich  a  thin  film  can  be 
produced  having  thicknesses  between  100  and  1000  nm.  Films  of  this  type 
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shall  be  manufactured  and  delivered  to  the  Naval  Surface  Narfare  center 
(NSWC) .  The  linear  thickness  of  each  film  shall  also  be  provided.  Film 
densities  vdll  be  verified  at  NSWC.  Substrate  materials  should  consist  of 
low  atonic  nuirber  elements,  preferably  carbon  or  silicon. 

N89-137  TITLE:  Moi-Tethal  Anti-Swiitmer  System 

CATEGCRy:  Exploratory  Development 

EESCRJLPllON:  A  recpiirement  exists  for  the  design,  developnoent  and 
demonstration  of  a  non-lethal  anti'svijnner  devioe/we2qpon  capable  of 
deterring  a  casual  undervater  swinsaer  frcm  entering  an  area  of  restricted 
water.  Since  the  device  would  be  tsed  against  a  swiirroer  during  peacetime 
and  possibly  in  a  foreign  harbor,  the  device  can  render  cxily  tenporary 
discomfort,  causing  the  swinmer  to  surfaca  and  to  prcnptly  leave  the 
restricted  area.  The  device  would  not  cause  any  permanent  or  temporary 
damage  to  the  swimmer.  The  devica  must  be  effective  to  greater  than  200 
yards  and  portable,  less  than  50  pounds. 

N89-138  TmE:  Holcxtrachic  (Xtical  Eleanent  Fabrication 

CATEGOSQf:  Exploratory  Development 

ECSCX^IFTICN:  Holcxgrephic  optical  elements  provide  a  means  of  reducing  the 
sise  and  wei^t  of  optical  signal  prcxoesslng  systems  for  use  in  such 
applications  as  missile  seekers  and  cxither  adrbome  weapcxn  systems. 

Sij^le,  economical,  integrated,  ocuputer-aided  design  and  fabrication 
systems  are  required  to  allow  pracrtical  experimentatican  and  development  of 
widespread  ^plication  of  holographic  optical  elemoits  as  r^lacanents  for 
ocxiventional  cptical  elements. 

N89-139  TITLE:  Shock  Hapitaned  On-Bcard  Data  Acquisition  System 

CAXBQORy:  Exploratory  Development 

CESCKEFnON:  Develop  a  compact,  rugged,  12-channel  minimum,  cn-board 
digital  data  acx|uisition  system,  capable  of  measuring  and  recording  shcxt 
experiencies  associated  with  weapcxi  delivery  and  use.  Shocdc  experiencas  to 
be  measured  will  incxlude:  bcmb  racic  ejection,  parachute  or  fin  cxp^ing, 
water  entry,  bottom  impact,  target  impact,  counter  mine,  etc.  The  syst^ 
shall  be  self-contained,  packaged  as  small  as  possible,  and  may  be  of 
modular  design.  Each  module  must  contain  at  least  four  data  channels  and 
typically  be  2-1/2  inches  maxtimum  dimensico.  The  system  shcdl  be  pcwered 
fiom  internal  batteries,  and  cxepable  of  one  mcoth  of  data  storage.  The 
system  shall  measure  and  store  ciata  of  eppropriate  amplitude  frcm  ancilog 
devlcxes  at  progranmable  sampling  rates  up  to  10  kHz  ciata  for  400  mS  or  200 
Hz  data  of  ec^uivalent  duraticxn.  The  data  shall  consist  of  12  bit  words  of 
h/D  data.  Each  ciata  channel  shall  have  separate  triggering  criteria  i<hich 
are  software  selectable  and  irolude  such  parameters  as  threshold  level, 
filtered  level,  and  integrated  record  level.  Elepsed  time  to  enable 
criteria  and  cxapture  of  reference  baseline  (pre-trigger  data  capture) 
shall  also  be  provided.  The  system  shall  survive  and  operate  after 
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esqposure  (25  or  nore  tines)  to  all  pre-test  test,  and  post-test 
envirGnooents  (vibration,  shock,  tenperature,  humidity,  cnressure) 
associated  with  its  use.  Pce-test  setip  and  post-test  data  retrieval 
shall  be  oonpatible  with  an  lEH  PC-AT  or  ec^valent  ocnputer.  Design 
ocnsideiations  sh2G.l  include  possible  e}q)ansioiVuse  of  this  sfysteni  as  an 
onHsoaxd  vibration  and  tenperature  digital  data  acquisition  system. 

N89-140  TITI£;  Maneuvering  Re-entry  Body  Packaging  and  Synthesis 

Ooncuter  Program 

CASEGCSOf:  E>q>loratory  Developnent 

EESCBIPnON:  Future  missions  of  the  Navy's  Submarine  Launched  Ballistic 
Missiles  may  require  the  develcpnent  of  new  maneuvering  re-entry  bodies. 
Ihe  required  aerodynamic  performance  is  a  major  factor  in  determining  the 
external  ^lape  of  the  bo(^.  Both  size  and  sheqpe  of  the  boc^  are 
determined  in  part  by  the  internal  ocnponents  that  must  be  packaged 
within  the  body.  A  oonputer  program  is  desired  that  will  edd  in 
developing  the  size  and  shape  of  a  maneuv^ing  re-entry  body  for  specified 
required  performance  and  specified  intenmd.  cccponents  to  be  packai^d.  It 
is  desired  to  determine  the  optimized  size  and  shape  for  one  of  several 
pertinent  criteria. 

N89-141  TITIE;  Software  Reliability  Indicators  in  the  Reouirannents 

and  npfiian  T^iase 

CKTEGORU:  Advanced  Development 

DESCSUPnON:  Uiis  task  will  involve  the  investigation  of  software  metrics 
and  indicators  of  software  reliability  that  can  be  applied  in  the  early 
stages  of  a  program's  development.  Specifically  targeted  is  the 
Requirements  and  Design  Phase.  Ihe  task  will  involve  investigating 
proposed  ^proaches  in  the  literature,  developing  new  approaches  or 
ncdifying  existing  ones  for  application  in  a  software  aivircximent  that 
develops  both  real-time  fire  ccxitrol  system  software,  and  supporting 
general-  purxx^se  software  such  as  trajectory  simulations.  The  task  will 
also  entail  developing  a  PC-based  ijtplementation  of  the  tool  and  the 
demonstration  of  the  use  of  that  tool. 

N89-142  TITLE:  Iitproved  Oonputer-Aided  Software  Engineering 

Technology  for  Embedded  Oomxiter  Systems 

CATEXSCRSf:  Advanced  Development 

CESaUPnON:  Even  thouc^  today's  Ocnputer-Aided  Software  Engineering 
(CASE)  products  have  brou^t  seme  irprovements  to  the  software  development 
process,  th^  have  deficiencies  which  limit  their  effectiveness.  Some  of 
these  deficiencies  are:  poor  user  interface,  docum^taticxi  inadec^cies, 
methodology  constraints,  and  administration  difficulties.  Innovative 
ideas  that  could  alleviate  these  deficiencies  are  rec^^ested.  Proposals 
must  identic  the  deficiencies  to  be  addressed,  supply  supporting 
rationale,  and  provide  a  plan  CE^>able  of  producing  strong  results 
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indicating  that  such  deficiencies  can  be  resolved.  Proposer  must 
dencnstiate  e}<perienoe  in  manufacturing  CASE  tools  and  develcping  real¬ 
time  entoeddfid  softMare 

N89-143  TITEE:  Infrared  Radicroetrv  of  Dynamic  Targets 

CAXEIGOR^:  E}g>lQratary  Development 

DESCRIPrEON:  Respondents  should  propose  a  tcu^  to  design  and  develop 
radiometers  to  measure  the  infrared  signature  of  test  targets.  Ihe  Navy 
has  a  continuing  problem  in  verifying  the  infrared  signature  of  test 
targets  moving  at  speeds  corresponding  to  Mach  numbers  from  0.5  to  4.0. 
Ihese  test  targets  include  missile,  tcMed  bodies,  drones,  and  aircraft. 
Often  the  targets  are  augmented  with  directionally  dependent  sources  and 
their  signature  is  influenced  by  orientation,  fli^t  dynamics,  range  and 
weather.  Both  point  and  resolvable  targets  are  important  and  continuous 
data  collection  is  required. 

N89-144  TITLE:  Bistatic  ASW  CPerations  in  the  Year  2000 

CATEGOey:  Engineering  Development 

DESCRIPncSJ:  Ihis  Anti-Submarine  Warfare  (ASW)  study  will  consider 
planned  developments  in  surface  ship  scmvtrs  and  offboard  sensors  while 
using  threat  projections  for  the  year  2000.  Summary  error  anedysis  will 
be  performed  to  consider  the  effects  on  bistatic  detection,  classification 
and  localization  for  such  factors  as  sensor  placement,  uncertainty,  sensor 
insertim,  time  lates,  target  characteristics,  sensor  type,  source  usage, 
range,  environment,  and  edgorithm  selection.  Ihe  sensitivity  of  detection 
algarithms  to  long-range  signal  propagation  and  target  scattering 
characteristics  is  of  particular  interest  and  sh^dl  be  considered  in 
detail.  Study  conclusions  should  address  the  overall  usefulness  of 
bistatic  systems  to  future  ASW  prosecutions  and  may  include 
reconroendations  for  innovative  source  and  sensor  designs.  (Clearance 
required  to  SECRET  level) . 

N89-145  TTITE:  Automated  Signal  Processing  of  Sonar  Sensor  Data 

CATEGCRY:  Engineering  Development 

TSSCRLPTlOti:  There  is  an  increasing  need  for  automatics  of  Naval  ship 
systems  in  order  to  assist  operators  in  conplex  decision-making  processes. 
Needs  are  for  automated  expert  type  system,  real-time  signed  processors  of 
ac±ive  hi^  frequency  (30-600  kHz)  scsar  data  as  related  to  an  obstacde 
avoidance  system  and  passive  low  to  mid-frecjuency  scsar  data  for 
application  in  a  threat  detectics  system.  Ihese  ^jStems  must  irse  the  data 
from  the  scxiar  for  detection,  tracking  and  basic  classific:ation  of  the 
target  in  a  realistic  signad-tcs-noise  ratio  environment.  An  artificial 
intelligence/e}<pert  system  approach  with  enphasis  on  fault  toleranc^e  to 
the  cxintrol  of  the  sensor  processor  and  a  lew  false  alarm  rate  are  primary 
ooncsems.  Also  a  hi^  reliability  is  reejuired  with  a  hi^  Mean  Time 
Between  Failures  (MTBF) . 
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N89-146 


TITIjE: 


Fabrication  of  Ocgrtlnuouslv  Reinf oroed  Carbide  emd 
Boride  Ceramics 

CATEXSOIQf:  E>^loratozy  Develcpnent 

CESCSIFnc^:  Refractory  ceramics,  sucii  as  the  carbides  and  borides  of 
zirconium  and  hafnium,  have  been  es^lored  for  use  in  hi^-tenperature 
environments,  such  as  robket  nozzles.  Success  has  been  limited  due  to  the 
limited  thermal  stress  resistance  of  such  materials.  Ihe  use  of 
continuous  fiber  reinforoentent  has  been  shown  to  dramatically  irprcve 
structural  prcperties  in  brittle  materials.  Ihe  fabrication  of 
continuously  reinforced  carbides  and  borides  with  chemical  vapor 
infiltraticai  (CVI)  methods  has  been  attempted,  but  has  shewn  limited 
success.  Met^  hcilides  produced  surface  coatings,  but  little  in-depth 
ceramic  d^xisition.  Innovative  methods  of  fabricating  continuously 
reinforced  carbides  and  borides  are  desired.  The  method  must  be  cspable 
of  preserving  the  structural  integrity  of  the  fibers,  provide 
oonpositi<xial  ccntrol  of  the  matrix,  and  be  demonstrable  for  parts  of  one 
quarter  inch  thickness  or  greater.  One  possible  approach  would  be  the 
development  of  zirxxnium-  and/or  heihiium-  based  organo-metallic  conpounds 
for  CVI  processing  of  fiber  preforms. 

N89-147  rniJS;  Polyurethane  Foam  Propellant  Containers  and  Coolant 

Sleeves 

CATEX3CRY:  Exploratory  Development 

EESCRIPneW:  Polyurethane  foam  wear  reducing  jackets  have  been  used  with 
the  large  caliber  Navy  guns  since  the  mid-1960s.  The  formulation,  based 
on  Canadian  Patent  No.  742,908,  was  also  used  to  make  propellant 
containers  with  the  intention  of  replacing  the  cloth  charge  bags.  Ihe 
current  formulaticxi,  still  based  an  this  technology  from  the  mid-1960s 
oontedns  castor  oil,  a  natural  product  vhose  characteristics  and 
avzdlability  cure  not  ocxisistent,  and  2,4  tolylene  diisocyanate  (TDI),  a 
toxic  reagent.  Utilizing  state-of-the-art  polymer  and  materials 
technologies,  candidate  replacements  for  the  castor  oil  and  the  IDI  will 
be  identified.  Also,  methodologies  for  inpeurting  electriced  ccxiductivity 
to  a  level  effective  for  static  charge  dissipation  will  be  identified. 
Materials  will  be  formulated  and  evaluated  in  terms  of  cost, 
processibility  and  physical  characteristics  relevant  to  functional 
performance. 

N89-148.  TITIE:  Reartinn  Efficiency  of  Aluminum  in  Explosives 

CATEGORY:  Research 

BESCRIPneW:  Ihe  use  of  roet2ds  in  eaplosives  offers  a  means  of  increasing 
the  available  energy  and  henoe,  for  seme  applications,  the  performance  of 
the  eo^losive.  Although  ciluminuro  is  used  in  many  explosive  formulations, 
there  is  very  little  data  to  indicate  vhether  there  is  a  preferred  oxidant 
for  aluminum  that  would  Increase  the  efficiency  of  the  aluminum 
oxidation.  Ihe  goal  of  this  project  is  to  g^ierate  data  that  will 


indicate  whether  the  efficiency  of  eduminum  coddation  can  be  iii(»xivecl  by 
controlling  the  oxidant  i^iecies.  The  techniques  used  ini^t  include,  but 
are  not  limited  to,  detonaticn  calorimetry  and  cylinder  tests.  Oxidants 
to  be  considered  sufxxild  include  both  oo^gen-  and  fluorine-cxxitaining 
^)ecies. 

N89-149  TmE;  Software  Intensive  Systems  Reverse  Enoineeriner 
CAaEGGRy:  E>g>loratory  Developooent 

EESCKEFTION:  The  imovaticxi  souf^  in  this  topic  is  a  methodolcsgy  and 
conputer-assisted  inplementation  of  the  techniques  to  ceqpture  the 
specification  from  actual,  existing,  functiormlly  correct  software¬ 
intensive  systems.  The  c:epture  should  use  all  relevant,  available 
information  ftxm  all  sources,  such  as  code  and  dcxumentation  to  perform 
the  ^lecificaticxi  rec:^iture.  Particular  attenticxi  should  fcxus  on  the 
source  language  (such  as  CM5-2} ,  the  language  that  will  cepture  the 
specification,  the  ability  to  forward  engineering  to  a  new  language  (such 
as  Ada)  and  the  new  systems  with  emphasis  on  parallel  and  distributed 
architectures.  This  methodology/tool  should  be  epplicable  to  design  as 
well  as  later  life-cycle  management. 

N89-150  TITLE:  NCn-Aquenus  Magr^ium  Battery 


CATBGORy:  Research 

DESCTlIpriCW:  The  performance  of  magnesium  batteries  is  limited  by 
negative  effects  related  to  the  presence  of  water.  These  are:  (a) 
voltage  delay  caused  by  anodic  films,  and  (b)  parasitic  reactions  of 
magnesium  with  water  forming  hydrogen  gas,  ther^::y  reducing  the  energy 
density.  To  eliminate  these  negative  characteristics  of  aqueous 
batteries,  it  is  proposed  to  ejplore  the  potaitial  of  water-free  magnesium 
anode  electrochemical  systems,  \^ch  will  provide  the  following 
advantetges:  (a)  gasless,  no  hydrogen  formation,  (b)  no  anodic  protective 
coating  needed  (eliminates  one  cause  of  voltage  delay) ,  (c)  elimination  of 
parasitic  magnesiunv^oter  reaction  and  anode  loss,  and  (d)  elimination  of 
magnesium  l^/droxide  films,  vhich  edso  cause  volta^  delay.  Research  aijned 
at  eliminating  magnesium  battery  corrosion  problems  is  sought. 

Respondents  should  describe  the  electrochemistry  of  their  ^preach  and 
should  perform  studies  or  experiments  to  indicate  the  likelihood  of 
success  in  a  Phase  II  continuation. 

N89-151  TmE:  Catalytic  Metano  Macrcmolecules 


CATEGORY:  Research 

GESCRIFTION:  Several  new  catalytic  materials,  including  a  variety  of 
metallo  phthalocyanines,  porphorins,  tetrazanulenes,  etc. ,  have  been 
developed  that  dramatically  enhance  the  c^>acity  and  rate  capabilities  of 
lithium-thionyl  chloride  batteries.  This  catalytic  process  is  not 
understood.  The  proposer  should  be  able  to  synthesize  a  variety  of 
inexpensive  metallo  macrcroolecules,  stable  and  preferably  insolvible  in 
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LLMCl4^0Cl2  battery  electolyte.  Research  to  indicate  the  prcbability  of 
cne  or  nrare  of  these  successfully  iirproving  battery  perfomanoe  will  be 
conducted  and  rqnrted. 

N89-152  TITI£:  Safety  Aspects  of  Lithium  Rechargeable  Ratrteries 

Utilizing  SO^-Based  Electrolytes 

CXnxXJRX:  Eiqjloratory  Development 

cescsiPnCN:  Ihe  Navy  wishes  to  develop  rechargeable  batteries  utilizing 
lithium  anodes  in  the  potartieilly  hi^-power,  high-energy,  S02-based 
electrolyte.  The  goal  of  this  effort  is  to  elucidate  adjects  of  cell 
perfanmanoe  infracting  on  safety  during  normal,  ncnabusive  cell  cycling. 

The  proposer  should  define  approaches  to  overccne  safety  problems  and 
should  perform  or  plan  tests  to  ocnfirm  his  soluticm. 

I©9-153  TTriE:  Dual  Rarxi  Infrared  Discriminaticai 

Technicaies 

CATEXSGRy:  Erqploratory  Develc^ment 

DESdUPnON:  Shipbome  infrared  search  and  taradc  (IRST)  systems  are 
needed  to  fulfill  the  Navy's  requirements  for  air  threat  detection  emd 
designation  in  the  short-range  Anti-Air  Warfare  (AAW)  defense  scenario. 
The  pressing  technicad  problem  in  IR5T  development  is  that  of  autcmatic 
target  declaration  in  the  presence  of  sea  and  siky  backgiround  clutter. 
Present  IRSTs  operate  only  in  a  single  ^)ectral  band  in  either  the  3-5 
micrcmeter  or  8-12  micrcmeter  region.  This  effort  would  investigate  the 
performance  inprovement  to  be  realized  by  utilizing  both  spectral  bands. 
Tasks  to  be  performed  include  (1)  an  anedysis  of  the  detection  ce^tability 
of  each  band  in  the  presence  of  clutter,  (2)  a  conparison  between  bands  of 
p)erformanoe  under  various  meteorological  ccxiditions,  and  (3)  development 
of  dual  band  target  performance.  The  final  product  would  be  signal  and 
data  pnnocessing  edgorithms  for  optimed  dual  band  IRST  operation.  It 
should  be  understood  that  the  dued  band  algorithms  must  involve  the  most 
suitable  sub-band  in  the  3-5m  band  in  ccnbination  with  the  most  suitable 
sub^sand  in  the  8-12m  band. 

N89-154  TTrLE;  DiaorainroatT  o  Tanquaae  Software  Inplementatiai 

Productivity  Analysis 

CSVTEGQRY:  Advanced  Oevelcpment 

CESCRIPnON:  The  productivity  advantages  of  using  ccnputer-aided 
diagramnatic  vice  textual  language  for  software  design  has  been 
demonstrated  ejqjerimentally.  A  fundamental  questic»i  that  arises  is 
vhether  or  not  the  "direct  use"  of  diagramnatic  language  in  the  later 
stages  of  software  development  would  further  increase  productivity.  By 
direct  vise  is  meant  the  automated  production  of  executable  code  from 
design  and  irplementaticxi  level  diagrams  in  such  a  manner  that  the 
developers  are  not  eo^iosed  to  a  ccarventioned  text  language.  The  p}rimary 
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data  needed  to  resolve  this  questicxi  are  developonent  time,  level  of 
effort,  and  quality  of  the  final,  tested  ocnputer  programs  for 
diagranmatic  versus  textual  meth^. 

N89-155  TTHE:  Hierarchical  Ocmputer  Architectures 

CKTBOORi:  Advanced  Develcpnent 

EESCKIFTION:  In  recent  years  a  nutiher  of  qacial-purpose  parallel 
ocn{3Uter  architectures  have  been  developed  for  various  oocputer  titne- 
intensive  classes  of  problems.  Exanples  incltxle  array  processors, 
associative  prooessors  and  data  base  machines.  Yet  very  little  has  been 
done  to  address  the  needs  of  a  broad  class  of  problems  involving 
hierarchical  deconposition,  including  tree  search,  <^aamic  prograinning, 
game  theory,  etc.  There  is  a  need  for  ine}q)ensive  parallel  architectures 
involving  hierarchiced  processor  and  memory  organization  at  the  level  of 
hundreds  to  thousands  of  CEUs  rising  standard  bus  interfaces,  e.g. , 

MJIinBUS  II. 

N89-156  TITLE;  Fiber  CDoftie  firgnar  Dcme  Pressure  Transducer 
CMBQORY;  E>^loratory  Develcpment 

OBSCRIFFICN:  Surface  vessels  require  that  sea  water  pressure  in  the  scxar 
dcme  be  monitored  accurately.  A  fiber  optic  pressure  sensor  with  a  range 
of  0-100  psig  that  is  acxurate  in  all  types  of  shipboard  envircaiments 
(shock,  vibration,  thermal)  over  long  periods  of  time  without 
recalibration  and  is  perfectly  lead  insensitive  (iitinune  to  cable  bending 
effects)  is  required.  The  signal  conditicxier  used  with  this  sensor  would 
2dso  be  CE^jable  of  txc(nsndtting  the  pressure  data  digitally  via  fiber 
optics  to  remote  displays  located  throu^Kut  the  ship.  System  must 
vi^ize  9/125  single-mode  fiber  at  1300nm. 

N89-157  TITIE;  A  Richer  Order  Meta  Model  for  Systems  Develooment 
CATEXSCI^Y:  Advanced  Development 

DESCKIPTION:  The  manager,  faced  with  the  task  of  developing  a  conplete 
information  system,  such  as  a  ocnbat  system  or  a  weapons  subsystem,  from 
reoogniticxi  of  need  to  deployment,  finds  that  the  system  model  undergoes 
significant  metamorphosis  as  it  progresses  through  the  life  cycle  phases. 
However,  it  is  obvious  that  all  of  the  ^reifications  are  about  the  same 
system  and  the  same  conpcxients  (data,  cperatiois  on  the  data,  and  the 
control  placed  over  the  operatiens) .  There  is,  therefore,  a  desire  to 
identify  more  generalized  abstraertions  that  would  ^LLlow  the  mapping  of 
local  views  of  the  oenpenents  as  they  progress  through  the  life  cycle. 

This  work  would  examine  some  of  the  existing  models  used  in  various  life 
cycle  phases,  publicized  documentation  standards  (e.g. ,  2167A) ,  and 
analogous  models  in  other  disciplines  to  formulate  a  "hi^ier  order"  entity 
relationship  attribute  model.  A  model  is  required  that  ce^xtures  the 
essence  of  the  various  models  into  a  higgler  level  vinified  form  from  which 
the  others  could  be  derived. 
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N89-158  TITEE;  Standardization  of  ProoraimdiTa  and  Instnictions  for 

Infomatiai  System  Users 

Advanced  Oevelopnent 

EESCRIPnON:  Tools  for  the  developoent  of  information  systems,  such  as 
oonbat  systems  ancf  their  enfcedded  subsystems,  include  the  lingiiistic 
culture  that  the  tool  developers  though  ideal  for  the  purpose. 
Hcwever,  the  vocabulary  eniDedded  in  the  tool  is  often  foreign  to  the  users 
of  the  tool.  Ihe  advent  of  the  Entity  Relationship  Attribute  (EEA)  model 
has  made  the  structure  of  the  culture  more  understandable  to  the  end 
users.  Ihis  still  does  not  solve  the  problem  of  having  an  "cdi^"  culture 
or  vocabulary  with  vhich  the  user  must  deal.  An  ideal  culture  would  be 
gleaned  fixm  examining  the  statements,  i^pecificaticxis,  or  conversations 
that  the  user  has  with  his/her  peers  about  the  i^stem.  Using  techniques 
of  library  information  storage  and  retrieval,  the  user's  vocabulary  can  be 
extracted  from  such  textual  material,  and  the  familiar  culture  defined. 

Ihe  user  can  then  begin  to  define  his/her  systeaans  in  the  very  familiar  and 
appropriate  vocabulary  vhlch  has  been  formalized  in  this  culture.  The 
required  work  involves  examining  the  tools  and  techniques  available  for 
the  extraction  and  definition  of  cultures  and  providing  an  appropriate 
approach. 

N89-159  TITIE:  Automated  Integrated  Naviaational  System 

CMBQQRY;  Engineering  Development 

DESCKEPnON:  There  is  an  increasing  need  for  automation  for  Naval  ship 
systems  in  the  area  of  integration  of  navigaticxial  sensors  and  devices. 

An  artificial  intelligence/^qiert  system  type  of  control  and  integration 
of  a  Correlation  Velocity  Log  (CVL)  and  altimeter.  Ring  Laser  Gyro  (RLS) , 
keel  depth  sensor,  orientaticn  sensors  (yaw,  pitch,  roll) ,  and  Global 
Positioiing  System  (GPS)  or  an  equivalent  v^^te  system  is  desired.  The 
system  must  interface  with  a  controller  for  navigaticn  of  an  underwater 
v^iicle  in  real  time.  Fault  tolerance  and  reliability  with  a  hi(^  Mean 
Time  Between  Failures  (MTBF)  are  primary  concerns. 

N89-160  TTHE;  Artificial  Intelligence  Based  Target  Recognition 
CATBCX^:  Exploratory  Development 

DESCRIPncST:  Target  reoogniticxi  is  one  of  the  key  ocnponents  of  an 

autcxxxnous  weepcxi  system.  This  system  is  intended  to  remove  man  from  the 
process  of  target  acquisition  and  recognition.  One  approach  to  the 
development  of  a  hybrid  image  understanding  system  may  include  one  or  more 
neural  networks  for  feature  extraction  and  recognition.  An  alternative 
would  be  a  kncwledge-based  approach  to  image  interpretation  using 
semantic,  context,  and  problem  domain.  These  techniques,  or  their 
combinations,  could  greatly  increase  the  probability  of  detecting  features 
or  targets  from  the  sensory  data.  Qiphasis  should  be  placed  on 
those  techniques  vihich  will  result  in  a  real-time  target  recogniticn 
system. 
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N89-161  TrUE:  Ehotottetectors  for  epical  signal  prooessim 

CS^IEQORr:  E>q>loratoi:y  Oevelcpnent 

CESCRtPnON:  Ultrahi^-^seed  optical  signal  processing  systaons  still 
re(]Liire  a  photodetector  such  ais  a  (XD  array  at  the  iitage  plane  to  sense 
and  record  the  output.  This  creates  a  bottleneck  at  the  optical 
interface.  Major  inprovanents  in  two-dimensic»ial  output  detectors  are 
necessary  in  tems  of  ^)atial  sanpling,  resolutiai,  teirporal  sanpling, 
^^namic  range,  geometric  fidelity,  and  processing  and  storage  techniques 
for  reducing  output  data  rates.  Offerors  should  consider  a  ^sterns 
approach  vhich  includes  the  detector  array  and  an  integrated  digitizing  or 
data  transformation  and  buffering  system. 

N89-162  TrUE;  NaTlinear  Transforms  for  Optical  Signal  Prooessim 
CATEGCRy:  Exploratory  Development 

CESCKEPnON:  Optical  systems  provide  true  parallelism  and  thus  great 
^)eed  advantages  over  electrcxiic  systems  in  a  great  nurrber  of  signal 
processing  epplicaticxis.  Linear  operaticxis  such  as  oorrelatim, 
convolution  and  fast  Fourier  transform  processing  are  relatively  easy  to 
implement.  Many  signal  processing  techniques  required  to  sipport  radar 
and  sonar  applications  require  nc^inear  transforms,  such  as  the  log 
function,  as  part  of  their  operatiai.  New  oono^jts  and  techniques  for 
nonlinear  optical  processing  are  required  in  order  to  perform  nonlinear 
transfoms  such  as  the  log  functicxi  in  real  time. 

N89-163  TTEtE:  Hich  Performance  Modulators  for  Optical 

signal  Processing 

CS^TBGORY:  Advanced  Development 

EESCRIFnCN:  Opticeil  signad.  processing  allows  processing  of  radar  and 
sonar  data  in  real-time.  This  is  acxxarplished  throu^  the  use  of  devices 
that  can  convert  an  electrical  signal  instantaneously  into  a  ^>atial 
modulation  of  an  cptical  signal  for  processing  with  standard  Fourier 
optics.  The  mcjst  useful  devices  are  the  acousto-cptic  modulator,  vhich 
converts  data  from  the  tenporal  domain  to  the  spatial  domain,  and  the 
electrically  addressed  i^tial  li^t  modulator,  vhich  performs  incoherent 
to  ooherent  signal  oonversion.  New  hi^  performance  acxusto-optic 
modulators  that  cxxnbine  large  bandwidths  with  hi^  diffrachicxi 
efficiencies  are  required.  New  electrically  addressed  ^latial  li^t 
modulators  that  provide  gcxxi  resolution,  hi^  contrast  and  hi^  vpdate 
rates  are  required. 
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NAVftL  SURFACE  WEAPONS  CEJfrER/D&HTf3?EM  TABOaRftlORy 

N89-164  TITIE:  Oonoepts  for  Advanoed  Deep-Strike  Cruise 

naaaacie  Assessment 

CATEGCRSf:  E}<plozBtozy  Develcpoeoit 

EESCKIPnCN:  E^Doerging  ce^)abillties  for  cruise  missiles  to  attack  land 
targets  at  very  long  ranges  pose  a  significant  damage  assessment  prc^lem. 
Among  the  potential  approaches  to  this  problem  are  various  over^the- 
liorizon  ocmnunicaticxTs  fran  the  missiles,  imagery  techniques,  and  fly-out- 
and-look.  Oonoepts  are  being  sought  that  represent  new  e^roaches  to  this 
problem  or  feasible  inplementatiCTis  of  existing  CEqpabilities.  Proposals 
should  include  conceits  for  managing  the  data  flowing  back  into  the  Battle 
Gixxp  and  associating  this  data  with  particular  missiles,  as  well  as  the 
hardware  that  collects  the  data. 

N89-165  TITLE;  Advanced  Deep-Strike  Cruise  Missile  Autonrmous 

'Ruxiet-Scene  Interpretation  and  Decision  Ma)cina 

CATBGOPy:  E>q)loratory  Development 

DCSCKIPnON:  Emerging  capabilities  for  cruise  missiles  to  attack  land 
teu?gets  at  very  long  ranges  pose  a  targeting  problem  for  movable  or 
relocatable  targets.  long  times  of  fli^it  and  intelligence  senescence 
result  in  a  significant  possibility  that  the  desired  targets  will  not  be 
in  the  anticipated  location,  either  within  or  not  present  in  the  sensor 
field  of  view.  Oonoepts  are  being  sou^t  that  provide  a  cepability  in  the 
missile  to  assess  the  scene  and  decide  vhat  to  do  next.  If  the  target  is 
missing,  the  subsequent  acticxi  might  be  to  proceed  to  a  seconciary  target. 
If  the  target  has  moved  but  is  still  in  the  scene,  proceed  to  it  if 
possible  even  thou^  it  may  have  to  fly  around  and  ocme  back  -  or 
determine  that  the  next  target  is  more  achievable.  There  could  be  other 
possibilities. 


N7WAL  WEAPCT15  SUPPORT  CEmER 

N89-166  TTTIE:  Reformulaticxi  of  Reclaimed  PBX  Ifaterieils 

CATEGdOf:  ESqjloratory  Development 

CESCRIPridI:  Ordnance  reclamation  activities  yield  particles  of  plastic 
bonded  explosives  approximately  1/8  cu.  in.  in  size  and  snaller.  There 
are  usueLLly  broken  down  into  a  family  of  e}q)losives  for  use  in  the  surface 
mining  industry.  Fillers  could  be  added  to  bring  their  detonation 
velocities  and  pressures  down  to  more  usable  values.  Drilling  of  bore 
holes  for  ejqilosives  is  a  considerable  cost  in  surface  mining  and  if  the 
diameter  of  the  hole  required  could  be  reduced  using  a  more  powerful 
explosive,  a  great  savinc^s  would  result.  This  would  create  a  market  for 
the  thousands  of  pounds  of  ejq^losive  ingredients  which  are  excess  to  the 
Navy's  present  needs.  The  feasibility  of  using  existing  ocnputer  programs 
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to  calculate  the  theoreticed  pressures  2ur>d  velocities  of  various  washed 
cut  FBX  materials  and  fillers  must  be  shcMi.  Technologic2d  requirements 
fear  lato  scale  testing  (to  follow)  must  be  identified. 


NAVMi  WEAPONS  CEWIER 

N89-167  TITIE:  Friction  Welding  Oeramics  to  Metals 

GVISGCnf:  Exploratory  Developnent 

CESC3l[FnCN:  Develop  frictioi  welding  parameters  and  materials  interface 
cenbinations  for  a  variety  of  oeramic-to-metal  fricticai  welds.  Evaluate 
the  potential  for  scale  ip  to  10  inch  diameter  tubular  joints.  Determine 
suitable  mechanical  test  specimen  geometries.  Test  methods  and  mechanical 
properties  of  the  fricticai  welded  oeramic-to-metal  combinations. 

N89-168  TTTIE:  Low  NOise  Millimeter  Wave  Receiver 

CtiTECCSCli  Advanced  Development 

DESCRIFFIQN:  Ihe  need  to  see  throu^  battlefield  obscurants  and  fog  are 
axiomatic.  Man  Infrared  and  Electro-optical  imaging  systems  are  hampered 
under  these  ocnditicxxs.  Dmaging  in  the  millimeter  wavelengths  would 
provide  a  useful  adjunct  to  these  systems  vhen  their  operation  is  degraded 
due  to  the  factors  above.  In  passive  millimeter  wave  imaging  systems  low 
noise  receivers  need  to  be  employed.  The  receiver  needs  to  fulfill  the 
dual  requirement  of  hi^  ocutrast  sensitivity  and  hi*^  sampling  rates  in 
order  to  provide  near  time  imagery.  Ihe  frequency  regions  of  interest  are 
35  ®z  and  94  GHz  with  a  bandwidth  of  approximately  2  QJz.  Performance 
characteristics  of  3.0  dB  or  less  double  sideband  noise  figure,  a  toteil 
g2dn  of  65  dB,  and  a  long  term  gain  stability  better  than  1  pai±  in  4000 
are  required.  Ocxtpactness  and  rugged  construction  are  also  inportant  for 
measurenent  activities  involving  field  testing.  Possible  ijiplementations 
could  involve  cooled,  cooled  quasi-cptical,  or  stperccnductor  device 
technologies. 

N89-169  TITLE;  Superocaitfactincf  Millimeter  Wave  Mixer 

CATEGCRy:  Advanced  Development 

OESCRLPIIGN:  Many  new  systems  are  being  proposed  that  operate  in  the 
millimeter  wave  area.  A  major  obstacle  in  the  develcpment  of  these 
systans  is  the  lack  of  low  noise  components,  mainly  the  mixers  used  in  the 
front  end  of  heterodyned  receivers.  Current  room  tenperature  mixers  have 
a  conversion  loss  of  5.5  dB  or  more,  vhile  cooled  units  (20  K)  suffer  a 
loss  2.4  dB  or  greater.  A  mixer  is  desired  that  has  less  than  2  dB  of 
conversion  loss  or  preferably  conversion  gain.  It  shculd  be  similar  in 
size  compared  to  standard  millimeter  wave  mixers,  shculd  not  require 
cooling  in  liquid  helium,  and  should  operate  from  less  than  lomw  of  local 
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oscillator  power.  Ihe  frequency  bands  of  Interest  are  35  GHz  and  94  GHz. 
It  is  also  desirable  that  the  mixer  be  usable  outside  of  a  laboratory 
envircmnent. 

N89-170  TITIE:  iDOPravenients  in  Sinale-Crvstal  Diamond  Tools 

CATBGCS^ :  Advanced  Developnent 

DESC3OTnc»J:  Special  mounted,  ground  and  polished  single  crystal  tools 
are  extensively  \ased  in  ultraprecision  machining  of  cpticcil  surfaces, 
^)ecicil  mechanical  oonponents,  and  magnetic  memory  substrates.  Ihe 
cpiality  of  the  cutting  edge  of  the  diamond  tool  is  critical  to  the 
durability  of  the  edge  in  actual  use  and  to  the  quality  of  the  resultant 
finished  surface.  By  oonobining  a  tool  fabrication  effort  with  an 
evzduaticxi  program  using  the  Naval  Weapons  Center  Diamcxid  Turning 
Facility,  a  functicaial  evaluatioi  of  tools  under  actual  use  is  possible. 
Ihis  solicitation  requests  proposals  in  the  area  of  selection  and 
crystallographic  orientation  of  the  diamond  crystal  and  processes  for 
finishing  of  the  tool  edge.  Important  parameters  are  the  tool  nose 
roundness  accuracy,  and  the  tool  edge  sharpness,  as  follows: 

1.  Tool  nose  radius  shall  be  in  a  range  from  0.030  to  0.125  inches, 
with  a  maximum  d^^arture  from  roundness  of  no  more  than  5 
microinches; 

2.  Ihe  cutting  edge  shall  be  free  from  chips  and  flaws  when 
examined  at  lOOOOX  in  a  lew  scanning  electron  microsoope. 

A  performance  goal  is  that  the  tools  to  be  developed  shall  be  capable  of 
machining  hich  phosphorous  (>12%)  electroless  nickel  with  no  edge  damage 
vhen  observed  as  described  in  item  2.,  above. 

N89-171  Tm£;  IC  Design  Harfjware/Software  Qmirnunicaticn 

Protocols 

CftTEX3Ca?y:  Engineering  Develcproent 

raSCRIPITW: 

1.  Ihe  vendor  roust  identify  and  develop  communication  protocols  for 
interfacing  between  currently  available  integrated  circuit  (IC)  design 
hardware  and  software  (sometimes  referred  to  as  an  "executive 
system") . 

2.  Deliverables  to  be  (a)  Report  and  (b)  hctrdware/softwcire  to  translate 
between  the  different  protocols. 

Examples  of  IC  Design  Hardware/Software: 

WorkstatiexTs:  Daisy,  Mentor,  Valid 

Oenputers:  PC-AT,  MicroVax  (VMS) ,  Sun 

Software:  Dracula,  Merlyn,  MP2D,  Hilo,  Helix 

Data  Formats:  Calm  GDS-II,  dF,  Applioon,  EDIF,  VHDL,  Gerber 

File  Transfer:  RS-232C,  IEEE  488,  Ethernet,  TCP/IP 
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Plotter  Interfaces: 
Printer  Interfaces: 

Tester  Interfaces: 


HP,  Versatec,  CalOGn{> 

Oct  Matrix,  Electrostatic,  Ink  Jet, 
laser 

Sentry,  GenRad,  Taiketa-Raiken, 
TektTMiix,  HiLevel,  Cadic 


NAVAL  AIR  IgVEIOfMEa^  CENTER 

N89-172  TITLE:  liMxr  Range  Stand-Off  Miniature  Surveillance  Svstan 

for  Navy  Helicopters 

CATBGGRf:  E}q)loratory  Developnent 

CESQGPriON:  As  a  result  of  recent  U.S.  Maivy  involvement  in  the  Persian 
Gulf,  the  need  for  a  long  range  stand-off  miniature  electro-optic  imaging 
surveillance  sensor  for  use  aboard  U.S.  helicopters  exists.  Ibe  system 
vrould  operate  during  the  day  and  provide  real  time  imagery  onboard  the 
helicopter  at  distances  outside  of  the  threat  unobrella.  In  response  to 
this  need  a  nmrber  of  corttractors  have  reiqxxided  with  various  ^pes  of 
eqpiipnent  and  concepts.  A  nuiEber  of  systems  have  be^  fli^t  tested  by 
the  Navy.  To  date  none  of  the  systems  proposed  by  the  oontractars  have 
met  the  Navy  needs.  Since  different  contractors  were  involved,  using  a 
wide  variety  of  equipnent  and  ccncepts,  it  is  apparent  that  a  sensor 
system  is  not  available  for  fleet  cperatims.  Also,  there  were  other 
laboratory  and  fli^t  demcsnstraticns  being  conducted  by  contractors  at 
civilian  facilities.  Ihese  efforts  also  have  failed  to  define  a  system. 
The  objective  of  this  study  will  be  to  identij^  the  tecimiced  apprmch 
required  to  design  a  miniature  sensor  for  a  Navy  helicopter  that  will 
provide  a  ground  resoluticai  of  three  feet  or  less  from  a  slant  range  of 
60,000  feet.  The  research  shall  be  directed  at  investigating  the  latest 
mathematiccd  models  that  can  simulate  performance  for  different  ranges, 
aircraft  operating  conditicxis  as  well  as  atmo^heric  conditions.  In 
ebddition  the  study  shall  investi^te  the  latest  state-of-the-art  in 
stabilization  (low-fricticai  bearings,  gyros,  etc.),  optics  (reflective, 
refractive,  etc.),  sensors  (CCD,  videcon  tubes,  etc.)  and  cost.  Nei^t 
and  size  shall  be  restricted  to  100  lbs.  and  3  cubic  feet,  re^»ctively. 

If  the  study  identifies  a  technical  approach.  Phase  II  will  be  undertakmi 
to  develop  a  miniature  sensor  system  that  can  provide  the  required 
imagery. 

N89-173  TTIIE:  Smart  Part 

CATEGORY:  Advanced  Development 

DESCKEPnON:  A  requirement  exists  to  develop  a  real  time  autcmatic  system 
for  tracking  the  life  cycle  location  history  of  aircraft  structural  parts. 
Ideally,  the  structural  part  should  contain  an  imbedded  or  adhesive- 
mounted  small  (dime-sized)  source  device  vhich,  vhen  externally 
excited/activated,  would  emit  an  identifying  signal,  unique  to  that  part, 
C2$>able  of  being  permanently  recorded.  Since  oonporient  parts  are 
interchanged  from  aircraft  to  aircraft,  the  scurce  device  should  be 
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ocni^etely  self-cicntained  and  naintofianoe  free,  preferably  requiring  no 
power  requirenents  or  external  wire  cxxinecticris/disocxinectiGns  vftien  the 
stnx±ur2d.  parts  are  changed.  When  edrcraft  power  is  turned  on,  it  should 
cause  2d.l  the  source  devices,  peculiar  to  the  edrcraft,  to  be  activated 
and  emit  signeds  which  can  be  recorded  concurrently  with  time/date/ 
aircraft  serial  nutnber  information  as  a  permanent  parts  location  history 
to  enable  the  Navy  to  autcnatically  track  which  structural  ocnpcnent  parts 
flew  with  vhat  aircraft. 


N89-174 


TITLE: 


CftTBQOKY:  Exploratory  Development 


CGSCRIFTIGN:  Air-pollution  regulaticxrs  that  limit  the  volatile  organic 
ocnpounds  (VOC)  content  of  pednts  applied  to  edrcraft  and  ground  sipport 
equipment  have  restricted  the  use  of  traditional,  solvent-based  materials. 
In  particular,  the  current  flexible  primer  MIIr-P-85853  cxily  has  a  sole- 
source  exenpt  solvent  version  for  this  problem.  Since  exenpt  solvents 
ha^  other  related  dravbacks,  it  is  necessary  to  develop  new  paint 
fomulations  that  will  meet  the  performance  requirements  of  the  above 
specification  using  water-borne  technologies.  Ihis  ^)ecific  effort  is 
designed  to  develop  a  wateiHx)me  resin  that  can  be  used  in  the 
fomulation  of  a  flexible  adherent  primer  that  meets  the  performance 
requirements  of  MIIy-P-85853. 


N89-175 


TITLE: 


CATEXXXQf:  Exploratory  Develcpment/Advanced  Development 


DESCHEPnON:  Fiber  optic  transmission  media  are  essentially  impervious  to 
the  effects  of  EKE  and  EMP.  That  means  tliat  they  will  not  act  as 
antenna's  for  the  transmission  nor  for  the  rec^>ticxi  of  electronic 
interference  due  to  electrical  or  electrcroagnetic  signals  in  the 
environment.  These  electromagnetic  signals  are  due  to  deliberate 
transmissions  (janming) ,  natural  ^ectrical  disturbance  (li^tning,  static 
electricity,  sun  ^X7t  activity  and  the  like)  or  nuclear  generated 
electromagnetic  pulse.  This  feature  of  the  optical  fiber  makes  it  an 
inportant  area  of  investigaticxi  for  military  aircraft  ocnraunicaticaTS  data 
bus  use.  It  is  particularly  inportant  vhere  the  bus  is  exposed  to  the 
environment  such  as  an  interface  to  a  weepon  extemcd  to  the  aircraft 
fuselage.  The  use  of  ocnposites  has  extended  the  vulnerability  of  wire 
data  busses  to  within  the  edrcraft.  MIL-STD-176QA  has  set  aside  only  two 
connector  cavities  for  use  by  fiber  optic  (EO)  interfacing.  No  work  has 
been  done  to  determine  hew  a  fully  fiber  cptic  interface  can  be  developed 
using  only  two  cables  to  perform  those  functions  required  ly  a  MIL-STD- 
1760  interface.  The  stardarcl  establishes  the  requirements  for  multiple 
functions  to  occur  concurrently.  These  functions  include  release  consent, 
address  lines,  hi^  bandwidth  lines  an  which  both  analogue  and  hic^  ^»ed 
digital  signals  may  be  required  to  exist  concurrently,  and  interlock. 

An  interesting  problem  arises  if  it  is  desired  to  mate  the  fiber  line 
capable  of  carrying  the  motor  start  or  release  pulse.  This  energy 
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currently  is  in  the  order  of  100  watts  for  10  milliseconds  or  0.1  joules. 
Typically,  an  SMS  for  fi^iter  aircraft  will  have  nine  wee^xsns  stations  on 
tiie  bus.  This  would  require  isolation  of  the  cptic2d  receivers  euid 
transmitters  on  the  bus  from  the  hi^  energy  pulses  defined  above.  This 
will  require  a  device  analogous  to  a  radar  T/R  tube.  Respcaises  to  this 
topic  can  take  the  form  of  1)  an  analysis  to  eurrive  at  a  potential  system 
configuration  vhich  will  identify  those  items  which  need  to  be  developed 
to  make  a  viable  FO  weapons  interface  system  or  2)  identificaticxi  of  a 
single  critical  item  for  development,  generating  a  plan  for  the  needed 
research  to  develop  that  item  and  sufficient  laboratory  work  to  verify  the 
e^proach  is  viable.  This  wcxald  be  followed  up  in  Ihase  II  by  developing 
hardware  to  be  integrated  into  a  system  demonstration. 

N89-176  TITIE:  Critical  Defect  A-«g-«^*»«grnent  for  New  Ooitposite  and 

Hshrid  Materials 


CATEGORY:  Research 

OESCKIFTION:  NOW  oonposite  and  tQ4>rid  materials  mry  possess  unique 
failure  characteristics  for  vhich  ousting  xnechaniceil  analyses  and  NEE 
(Non-Destructive  Evaluation)  methodologies  may  be  inappropriate.  For 
these  materials,  it  is  necessary  to  establish  the  nature  of  critical 
defects,  failure  modes,  and  the  effects  of  load  and  environment  on 
fedlures.  Also  important  will  be  the  development  of  fracture  tcu^iness 
concepts  relevant  to  these  materieds.  This  tausk  will  require  both 
analytical  and  experimental  efforts. 


NAVAL  UNmPWATER  SYSTEMS  CEWTER 

N89-177  Tmf::  Rare-Earth  Maonetostricrtive  Cryogenic  Projector 

CATEGCRY:  Exploratory  Development 

DESCREPTION;  A  rare-earth  roagnetostrictive  transducer  with  its  driver 
operating  at  liquid  nitrogen  tenperatures  is  needed  as  a  hi^-pcwer,  Icw- 
frequency  underwater  acoustic  projector.  The  transducer  sheill  operate 
below  500  Hz  with  an  acoustic  power  output  exceeding  5  kW  and  an 
electroacsoustic  efficiency  of  at  least  70%.  A  scaled-frequency  prototype 
is  considered  essentied  to  conplement  the  design. 

N89-178  TTTIE:  Tafif>r  nnppier  Velocimeter  fUV)  Measurem^ts  in 

Transient  Inpeller  Flows 

CATEGORY:  Exploratory  Development 

DESCRIPriON:  Most  past  experimental  investigaticais  of  the  physics  of 
inpeller  flow  fields  have  been  conducted  under  steady  state  operaticm. 
Consequently,  little  is  kiKwn  about  the  prevailing  phenomena  and 
associated  physics  of  the  inpeller  flow  field  during  transient  or  start-^ 
operation.  The  intent  of  this  task  is  to  develop  a  baok-scatter  leaser 
dcppler  velocimeter  (WV)  technique  and  associated  hardware  required  to 
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neasure  transient  infieller  flow  fields.  The  radial  and  tangential 
ocnpcnents  of  the  flow  are  to  be  measured  simultaneously  froon  punp  start¬ 
up  to  a  maviTiiim  speed  of  1500  tpm.  The  axial  ocnpunent  of  the  flow  must 
also  be  measured,  but  can  be  obtained  independent  of  the  other  two 
ocnponents.  The  lEV  ^'Stem  is  to  use  a  fiber  optic  link  to  isolate  the 
focusing  and  receiving  lens  frcn  the  remainder  of  the  UN  system. 
Positioning  of  the  measurement  volume  is  to  be  acoonplished  throu^  a 
suitable  3-axis  traversing  mechanism  for  the  focusing  lense.  The 
measurement  volume  is  to  be  traversed  and  provide  the  capability  of  making 
measurements  over  a  12  inch  length  in  the  radial  directicxi. 


NKVM.  AIR  mSINEERING  CBfTER 

N89-179  TITLE:  Ooitinuouslv  Electricadly  CX»rated 

Oontrol  Valve 

CKTEOORi:  Eiploratory  Develo|xaent 

EESCSlDPnON:  Current  steam  catapult  technology  uses  fluidic  amplification 
to  control  the  launching  of  aircxarft  from  carrier  decks.  In  this  method, 
the  flow  of  hydraulic  fluid  through  a  snail,  controllable  (electric-motor- 
drlven)  orifice  is  used  to  effect  the  flow  rate  of  a  much  larger  volume  of 
fluid  vhich  controls  the  opening  rate  of  a  large  rotary  steam  valve.  The 
system  is  operated  open  loop,  wher^:)y  the  snail,  ocxitrolling,  orifice 
opening  is  determined  in  advance  of  launch  frcm  essentiailly  hand-tabulated 
ncnographs  depending  vpon  various  aircraft  launch  factors;  and  once  set  is 
held  fixed  throughout  the  launch  cycle.  The  present  approach  is  somewhat 
wasteful  of  ships  fossil  fuel  stores  for  non-nuclear  class  carriers,  or 
place  minimum  speeA  regriirements  on  nuclear^pcwered  vessels  to  assure  a 
minimim  safe  level  of  aircraft  taker^ff  sgeed.  It  is  desirable  to  have  an 
electronically  operated,  ocxttinuously  adjustable  oontrol  valve  to  allcw 
closed-loop  operation  with  a  suitable  method  of  generating  the  thrust  to 
safely  launch  20,000  to  100,000  lb.  aircraft  by  accessing  the  aircraft's 
real-time  acoeleraticxVveloclty  and  steam  pressure  as  feedback  parameters. 
The  eKftvanced  system  should  effect  significant  reductions  in  maximum  vessel 
qpeed  requirements  and  airc:L-::.ft  stress  levels  leading  to  Icnger  service 
life. 

N89-180  TTIIE:  Remote  Wind  Sensing 

CATEQORY:  Advanced  i:)eveloponent 


DESCRIPTICXI:  Remote  wind  sensors  such  as  laser  doppler  anemcmetry  can  be 
used  to  sense  wind  parameters  about  the  ships  structure.  This  system 
would  be  ^)ecialized  test  equipment  used  to  nep  wind  direction  and 
velocities  about  a  ship  in  various  sea  states  with  different  ship 
headings.  This  equipment  would  be  used  to  determine  wind-over-deck  (WOD) 
envelopes  prior  to  actual  flights  to  determine  ship  cynamic  interface 
requirements.  Note;  This  would  promote  greater  safety  and  accuracy  in 
performing  cynaroic  interface  tests  and  would  not  require  test  pilots  to 
fly  in  potentially  hazardous  conditions.  Additicxval  uses  of  this  system 


would  be  in  investigating  and  characterizing  "burble”  and  its  effects  cn 
carrier  landings  for  use  in  developing  better  landing  systeonns  and  oc^itrol 
algorithms. 


EftdFIC  MISSnE  TEST  CBtHER 

N89-181  TTEUS:  Maasimpment  of  the  Ultraviolet  Sicp-ature  of  an 

Object 

cmEGCKY:  Advanced  Develcpntent 

CE5C3lIFnON:  Sane  anti-aircraft  missiles  use  imaging  trackers  operating 
in  the  ultraviolet  part  of  the  spectrum.  Low  observability  is  required  by 
adrcraft  to  reduce  detection  rancfe  ecnd  to  inprove  aircraft  self 
protection.  Design,  stuc^  and  analysis  will  be  required  in  the  follcwing 
areas: 

1.  Aircraft  signature  characteristics  in  the  ultraviolet,  e^Mcially 
the  effects  of  pednt,  sun  angle,  shape,  shadows,  etc. 

2.  Atmospheric  absorption  and  scattering,  the  effects  of  atmoqphere  on 
target  signature  measurement,  and  methods  of  mathematical  treatment 
in  extrapolating  measurement  data  to  other  ranges  and  conditiois. 

3.  Available  calibration  sources  for  the  ultraviolet  emd  methods  of 
performing  accurate  calibrations. 

4.  Methods  of  characterizing  target  axxi  background  signature  data  in 
the  ultraviolet  and  presenting  such  data  in  forms  useful  to  both 
humans  and  oonputers. 

Determination  of  the  degree  of  vulnerabili'^  of  a  lew  observable  aircraft 
design  or  coating  requires  quantitative  measurement  data  of  ultraviolet 
reflections  frcni  the  ciircraft  skin  and  of  the  background. 

N89-182  TTTIE:  Expendable  Ship  Replica 

CAIGGOR^:  Advanced  Development 

DESORIPriON:  m-situ  test  and  evaluation  of  new  weapon  systems, 
particularly  emart  weapons,  is  d^^endent  v:pon  the  existence  of  accurate 
representation  of  ships  to  determine  hew  the  we^on  responds  on  its  final 
epproach  and  attack  on  l^vy  surface  ships.  Old  obsolete  ships  are 
currently  used  for  this  purpose.  Due  to  the  destructive  pewer  of  modem 
wee^xxis,  Fleet  training,  as  well  as  test  and  evaluation,  have  depleted 
these  assets.  In  addltioi,  these  older  vessels  do  not  "look  like"  modem 
ships  to  smart  weapons.  Alternative  methods  for  r^licating  a  ship  (or 
ships)  at  sea  is  needed.  Large  ^p-sheqped  Metcilized  betlloois  shall  be 
eagjlcnned  as  a  possible  answer  to  this  prcblem.  Areas  to  be  addressed 
shall  include  materials,  electromagnetic  re^xsnse  (high  frequoxy  to 
ultraviolet)  of  coating  materials,  design,  fabrication,  storage, 
inflation,  deplpyment,  repair/reuse,  station  keying,  stability, 
attachment/inoorporation  of  simulate  emitters,  euid  propulsion  potential. 
In  conjunction  with  the  stucy  of  the  ship  target  as  a  test  and  evaluation 
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asset,  the  oonoept  shedl  also  be  ei^lored  for  tactical  applications  as  a 
deooy  ^pe  ship  defaise.  In  this  regard  the  following  areas  shall  be 
addressed  in  addition  to  those  indicated  above:  (a)  methods  of  very  rapid 
deployment,  and  (b)  inplicaticns  for  epplicaticn  to  an  unscphisticated 
attack  as  well  as  sophisticated  war  at  sea  scenarios. 

N89-183  TTEIE:  RF  niqit-.al  CTviSft  Shifter  f5-»Bit^ 

CASEGCSY:  Engineering  Development 

ECSCRIEnON:  5-Bit  phase  shifters  exist,  however,  they  have  limitatims 
in  one  or  more  of  the  following:  (1)  modulation  rates,  (2)  carrier 
suppression,  (3)  bandwidth,  or  (4)  low  residual  output  noise.  An 
application  eadsts  vhich  requires  a  SHsit  phase  shifter  with  the  following 
characteristics:  Freq.  5. 3-6.0,  8. 5-9. 5.  and  10.0-10.5  GHz;  mod  rates 
finm  10  Hz  to  20  MHz  (not  50%) ,  one  TTL  input,  internal  circuitry  to 
provide  proper  element  drive) ;  carrier  suppression  of  30  dB  (min)  with 
translated  outputs  from  plus  or  minus  5  Hz  to  pli;:s  or  minus  625  KHz 
(measured  relative  to  translated  line) ,  insertion  loss  7  dB  max;  low 
residual  noise  output  with  phase  shifter  connected  to  input  of  RF 
amplifier  of  45  dB  gain,  with  phase  f^fter  input  terminated  and  with  20 
Ifiz  modulation  epplied  to  the  phase  shifter,  the  noise  out  of  the 
amplifier  of  45  dB  gain,  with  phase  shifter  input  terminated  and  with  20 
IfIZ  modulaticn  applied  to  the  phase  i^fter,  the  noise  out  of  the 
amplifier  (as  measured  with  a  power  meter)  shall  not  increase  more  than 
0.5  dB.  Device  must  meet  MIL  3-5400  environmtent  ^jecification.  This 
project  is  hi^-ri^  since  no  kncwn  manufacturer  has  designed  such  a 
device.  It  has  a  hi^  potenticd  use  in  a  variety  of  countermeasures 
systems,  and  would  be  considered.  Oono^jt  verification  tests  and 
ev2duations  shzill  be  conducted  as  needed. 

N89-184  TITIE:  Altitude  Measurement  In  Hicdi-Velocity  low-Altitude 

V^cles 

CKTBGOHY:  E>plQratory  Development 

EESCSIPnCN:  Develop  technic^ies  for  accurately  (centimeters)  measuring 
the  hei^t  above  the  sea  surface  of  hi^  veloci^  (greater  than  Mach  2.5) 
lew  altitude  (less  than  20  feet)  vehicles.  'Techniques  considered  shall 
include  those  vdiich  require  modification  of  the  vehicle  and  those  vhich 
can  provide  the  altitude  independent  of  any  devices  or  equipment  aboard 
the  vehicle.  All  techniques,  whether  based  cm  opticas.  Radio  Frequency,  or 
Acoustics  will  be  considered.  Ocxioept  verification  tests  and  ev^duations 
shall  be  conducted  as  needed. 
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N89-185  TITLE:  Low  C3ost  Oonputer  Image  Generator  for  Nioht  Vision 

Similation 

GAaEGOKY:  E:q}loxatory  Develcpnent 

EESCRIFnCN:  Efforts  are  currently  underway  to  develop  low  cost  dii^lay 
syBbeoB  to  simulate  Nic^  Vision  Goggles  (NVG)  for  vise  in  flight  training 
siwulators.  A  low  oast  image  generator  is  needed  to  drive  these  displays. 
The  Ocnputer  Image  Generator  (CIG)  is  different  than  the  usual  dG  found 
in  simulation  in  that  it  need  not  be  in  color.  Sinoe  the  NVG  di^lay  is 
monochrone,  the  dG  need  only  display  monochrcne.  Ihe  lew  cost  generator 
should  be  ce^mble  of  displaying  ni^it  vision  terrain  for  use  in  fli^t 
sinulation.  Ihe  data  base  created  for  the  low  cost  dG  should  coordinate 
with  an  existing  daylight  data  base.  Provisions  for  inputs  of  fli^t 
parameters,  data  base  locatioi,  and  attitude  are  required.  Since  NVG 
viewing  window  can  ohange  dependent  on  the  sinulated  fli^t,  a  provision 
for  input  of  head  attitude  information  must  be  provided.  Ihe  oonputer 
system  must  be  low  cost  and  oonpatible  with  Naval  Training  System  Center 
systems. 

N89-186  TmE:  low  Cost  Nicht  Vision  Gocnles  fNVG^  for  Simulation 

CMIEQGRf:  E}q)lQratory  Development 

cesCKEFriON:  Ihe  increased  use  of  ni^t  vision  goggles  for  flight  has 
prenpted  the  need  for  nic^t  vision  fli^t  training.  Night  vision  systems 
used  in  flight  have  a  limited  field  of  view  and  do  not  allow  for  use  of 
periphery  cues  vhen  flying  nsp  of  the  earth.  A  low  cost  disple^  system 
that  mimics  operational  NVG  hardware  for  simulation  training  is  needed. 

The  low  cost  simulation  NOG  monochrcne  di^lay  should  have  di^lay  rates 
oonpatible  with  current  flight  simulation  ocnputer  image  generators  and  be 
ocnparable  in  weig^  \Aien  worn  on  the  head.  Field  of  view  and  viewing 
plan  parameters  should  be  that  of  operational  NVGs. 


j  OQRSTAL  SYSTEMS  GBfTER 
N89-187  Trn£:  CXiiet  Submarine  launcher  Technology 

CAXBQGRy:  E>q)loratory  Developnent 

nSCRIPnON:  This  task  involves  the  investigation  and  selection  of  the 
most  feasible,  new  innovative  oonoepts  for  quietly  deploying 
oounbermeasure  devices  from  submarines.  Tradeoff  studies  sh2dl  be 
performed  to  provide  the  basis  for  the  selections.  In  recent  years,  many 
conventional  techniques  such  as  pneumatics,  qnrings,  etc.  have  been 
investigated  in  an  attenpt  to  reduce  the  acoustic  lavmch  transient.  To 
date,  none  of  these  teci^gues  appear  sufficiently  quiet  to  satis^  future 
(year  2010)  requirements.  Existing  oountermeasure  laxjnchers  enploy  a 
solid  propellant  gas  generator  to  expel  the  6.25-inch  diameter  by  106-inch 
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Icxig  devices.  Die  following  are  exanples  of  concepts  vftiich  have  not  been 
evaluated  for  this  application  and  would,  therefore,  be  c^ropriate  for 
this  task:  flcxi^-assisted  release,  gravity  and  buoysuit  release,  and 
electromagnetic  launch.  Concepts  vhich  would  enploy  a  oonbination  of  two 
or  nore  techniques  should  also  be  included. 

N89-188  TmE:  Underwater  Crvcxienic  Cutter 

CXTEGORSl:  Engineering  Development 

EESCSHnON:  Advances  in  cxyogenic  technology  have  facilitated 
sophisticated  applications  in  the  aeroepace,  biomedical,  and  related 
fields.  An  underwater  cryogenic  cutter  would  enploy  a  lic^uid  nitrog^ 
delivery  system  with  epplicaticn  tenperatures  low  enough  to  enhrittle  and 
server  structural  materials  throu^  local  build-tp  of  thermal  stress.  TWo 
configurations  of  interest  include:  (1)  a  oonpletely  portable  system  li^it 
enou^  to  be  carried  by  a  single  diver,  and  (2)  a  larger,  longer-duration 
system  using  topside  equipment  to  sipport  two  divers  with  cutters  to 
depths  of  60  fsw. 

N89-189  TEEUE:  HUll  Potential  Measurement  System  for  lAiderwav 

Shins 

CASEQCRY:  Engineering  Develcpment 

□ESClirpncsi:  Corrosicxi  potential  measurements  cn  marine  structures  are, 
at  best,  difficult  because  of  transient  galvanic  activity  associated  with 
the  very  prcoess  of  cleaning  to  bare  metal.  Additionally,  potential 
fields  are  known  to  respond  to  fluid  velocities,  so  that  measurements 
taken  in  port  nay  not  reflect  a  ship’s  condition  vhile  underway.  Die 
purpose  of  this  task,  therefore,  is  to  develop  a  portable,  self-contained 
measurement  system  that  can  be  mounted  by  a  diver  vhile  the  ship  is  in 
port  and  that  measures  electrolysis  activity  vhile  the  ship  is  underway. 
One  system  epproach  to  be  considered  measures  the  hull  potentieCL  in 
reference  to  a  silver/silver-chloride  imnersed  in  the  water  surrounding 
the  ship.  Die  value  obtained  can  be  used  together  with  kncwn  ^>eed, 
salinity,  and  water  tenperature  to  determine  vhether  electrolysis  criteria 
are  within  acceptable  limits. 


NAVAL  CIVIL  ENGINEERING  IABC3RATORY 
N89-190  TTHE:  Rapid  Detection  of 

CATEXSCRY:  Ejploratory  Development 

DESCRIFnCN:  Diis  study  shall  fcxus  on  the  development  of  two  alternative 
systems  that  rapidly  determine  at  the  work  site  vhether  or  not  asbestos 
exists  in  given  specimens.  Die  alternative  systems  will  be  developed  to 
separately  detect  asbestos  in:  (1)  material  specimens  and  (2)  airborne 
samples.  Die  systems  shall:  (a)  be  portable,  (b)  mate  the  determination 
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of  the  presence  of  asbestos  rapidly  and  reliably  at  the  work  site,  (c)  be 
siii{>le  to  operate  by  persons  with  seme  training  but  without  a  specialized 
technical  college  degree,  and  (d)  be  safe  to  use. 

ire9-191  TITLE:  Joint  Sealants  for  Concrete  Airfield  Pavements 

CSOEGCRY:  Advanced  Development 

CESCKEPnOM:  Ihis  stuc^  shall  focus  on  the  development  of  new  materials 
for  sealing  joints  in  new  pavements  as  well  as  resealing  joints  in 
existing  pavemaits.  Die  materials  shall  be  resistant  to:  (a)  jet  engine 
effects  (tenperature  and  blast) ,  (b)  chanical  (fuel,  hydraulic  oil, 
lubricants,  solvents)  degradation,  (c)  envirannental  (e.g. ,  ultraviolet, 
moisture,  freezing/thawing)  degradaticxi,  and  (d)  mechanical  (due  to 
movement  of  the  adjacent  pavement  slabs)  failures  (adhesion,  ochesion) . 

The  continuing  poor  performance  of  currently  available  sealants  results  in 
the  Navy  e»pending  raulti-millicHis  of  dollars  annually  to  reseal  joints. 


NAVMi  AIR  raoroi^IOW  GEMTER 

N89-192  TTELE:  Aircraft  Engine  Mi^ed  Flew  Oenpressor  Analysis 

CATEGORy:  Researciv/E}g)loratory  Development 

CESCRIPIIOII:  Mixed  flow  oonpressor  stages  have  demonstrated  hitler 
pressure  ration  czpability  than  axial  stages  at  the  same  efficiency 
levels.  A  mixed  flow  stage  is  more  rugged  than  an  axiad  stage;  it  also 
enhances  the  foreign  object  debris  (FDD)  tolerance.  The  maximum  pressure 
rise  capability  of  a  single  mixed  flow  stage  should  be  characterized  to 
determine  the  nunber  of  axial  stages  that  can  be  replaced  this 
technology.  Several  epplicaticns,  such  as  turbeprop/tuxboshaft  and 
missile  engines,  could  benefit  fr^  reduced  parts  and  hi^ier  pressure  and 
efficiency  levels.  Research  is  needed  to  thorou^ily  assess  mixed  flew 
oenpressor  czpebilities  to  determine  the  maximum  attadnable  pressure 
ratio,  efficiency  levels,  surge  margin  and  variable  geometry  operability 
range. 


N89-193  TITLE:  Aircraft  Gas  Turbine  Auaroenter  loniticn/Blcwcxit 

CharacterizatiOTi 


CATEGORY:  Exploratory  Development 

CESCRIPnCN:  Aircraft  gas  turbine  augmenters  have  liistorically 
e}g)erienced  difficulty  igniting  and  maintaining  stable  ccnbusticxi  at  hi^ 
edtitudes  and  lew  flight  Mach  nunbers  (i.e.,  vpper  left-hand  comer  of  a 
flic^  envelcpe) .  Design  modifications  to  iirprove  ignition  are  usually 
based  on  empirical  oorrelaticxis  or  experience,  and  eune  generally 
ineffective  in  improving  operability.  The  proposed  program  would 
analytically  model  the  ignition  process  using  ccnputaticnal  fluid  dynamics 
(i.e.,  solving  the  time  d^iendent,  oonpressible  Navier-StoJees  equaticxis) 
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and  develcp  the  methodology  to  design  and  modity  augmenters  for  high 
altitude  cxxobustion.  The  methodology  should  ini^tide  all  known  effects  on 
ignition  and  blowout,  including  the  effect  of  v^jstrearo  vitiati.  and  the 
presence  of  a  choked  nozzle  downstream  of  the  flam^lder.  Potential  Navy 
payoffs  will  include  an  e}q>ansion  of  the  t^^per  left  hand  comer  of  the 
edrcraft  fli^t  envelope  and  iitproved  aircraft  operability  in  this  area. 

N89-194  TTELE:  Turiaine  System  Design  Code 

CXIEGCRI:  E}$)laratQry  Development 

EESCKCFriON:  This  technology  effort  will  develop  the  software  necessary 
to  fully  anedyze  edrcraft  engine  turbine  ocnponent  aerod^^namic  and  heat 
transfer  designs,  to  establish  ocnponent  performance  at  design  point  and 
off  design.  The  software  nust  be  user  friendly,  requiring  a  mininum  of 
inputs  to  utilize  the  program.  The  heat  transfer  aivdysis  portion  may  be 
limited  to  the  flow  path  portion  of  the  turbine  ocnpcxient  but  should  be 
capable  of  expansioi  to  the  entire  turbine  system. 

N89-195  TmE:  Turbulence  Effects  cti  Turbine  Blade  Film  CJoolina 

GASBOCRY:  E)g>loratory  Development 

ECSGRIFTICN:  Hi^  tenperature  gas  turbine  engines  require  efficient  film 
cooling  of  turbine  airfoils.  Film  cooling  schemes  designed  without  taking 
into  account  realistic  turbine  turbulence  will  result  in  ineffective 
cooling  designs.  The  objective  of  this  effort  is  to  understand  the 
effects  of  turbulence  an  film  cooling  of  turbine  blades  by  conducting  a 
literature  search  to  assemble  existing  data  and  conducting  appropriate 
tests  to  obtain  data  \here  none  exists. 

N89-196  TTHE;  Lichtweicht  Turbine  Blade  Attachment 

CKTECORli  Ei^loratory  Development 

DESCRIPnON:  Increased  thrust-to-weicht  requirements  of  future  gas 
turbine  engines  dictate  a  need  to  reduce  the  wei^t  of  turbine  ocnpcxients. 
One  place  vhere  this  can  be  acccnplished  is  the  turbine  blade/di^ 
attachment  area.  The  standard  t^pe  of  attachment  uses  a  hich  stress  dove 
tail  or  fir  tree  arrangement.  There  is  potential  for  significant  wei^t 
reducticxi  by  changing  this  method.  The  objective  of  this  progrcon  is  to 
develop  a  feasible  attachment  cono^Tt  that  would  still  edlcw  ea^  removal 
and  replacement  of  blades  vhile  Icwering  the  blade  attachment  weight. 

This,  in  turn,  will  lower  the  blade  pull  stress  and  cdlcw  a  lifter  disk 
design,  further  reducing  the  wei^t  of  the  system. 
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N89-197 


TmE: 


CS^aXJGGSY:  E)q>lQratory  Develcpnent 

EESCRIPnON:  current  rolling  element  bearing  inateri2J.s  are  susceptible  to 
oorxosion  and  debris  damage.  Additic^ially,  bearing  ocxiponents  generate 
ocnsiderable  heat  due  to  friction  and  viscous  drag,  llie  gosQ  of  this 
effort  is  to  develop  tenacious  coating  systems  for  hi^  speed  rolling 
element  bearings  vdiich  provide  for  uear/d^ris  resistance,  corrosicn 
resistance,  and  improved  fricticn  characteristics  for  loss  of  liibrication 
tolerance.  Ihe  prcposed  coating  systems  must  be  conpatible  with  current 
MIL-Ir-23699  and  MIL-Ir-85734  lubricants.  The  coating  must  also  tolerate 
soak-back  tenperatures  of  at  least  600^  without  degradation  or  reaction. 

N89-198  TTHE:  Roller  Bearing  Inspection  System 

CAIEGCKY:  Exploratory  Development 

CESCKCPnON:  Current  techniques  for  measuring  dimensicaial  tolerances  of 
precision  roller  bearings  are  very  labor  intensive  and  ijxrlude  many 
specialized  fixtures  resulting  in  hi^  bearing  costs  for  ccnponents  vbich 
require  100%  inflection.  The  goal  of  this  effort  is  to  develop  precision 
non-contracting  measurement  techniques  with  hi^  thrcu^-put  capability 
for  roller  inflections.  The  systems  developed  should  be  applicable  for  a 
wide  size  range  and  yet  maintain  precision  measurement  throu^iout  the  \ 

range. 


N89-199  TTIIE;  Life  Prediction  Of  Turtiine  Blades  by  Ooncuter 

Modeling 

CATEGORY:  Engineering  Development 

DESCRIPriCR:  Engine  manufacturers  use  the  same  accfitance  criteria  for 
turbine  blade  quality  from  one  engine  design  to  the  next  without  any 
knowledge  as  to  the  effect  of  type  and  size  of  casting  flaw  on  life. 
Historically,  they  wait  for  field  data  on  hi^  tiite  parts  to  tell  them  if 
the  acceptance  criteria  is  satisfactory  to  produce  the  life  desired.  But 
ty  walti^,  the  nuirber  of  affected  parts  in  the  field  increases  as 
producticxi  continues  and  the  cost  of  fixes  are  uncovered.  This 
antiquated,  trial  and  error  epproach  to  life  prediction  degrades  and 
jeopardizes  fleet  readiness  and  safety.  An  interactive,  conputer  aided 
design  tool  is  needed  to  simulate  the  flying  and  engine  running  of  turbine 
blades  containing  ^lecific  flaws  and  flaw  sizes  at  various  locations  on 
the  blades  in  question.  Such  an  interactive  software  program  would 
address  life  issues  under  various  "what  if"  scenarios  relating  to  blade 
design  €aid  casting  flaw  geometries,  sizes  and  locations.  Ihe  historic 
approach  of  building  field  data  to  assess  the  reasonableness  of  prior 
(e.g.  assumed)  design  flaw  acceptance  criteria  \irould  be  acconplished  new 
through  ^»cific  software  designed  to  simulate  these  events  in  a  conputer. 
Ihis  conputer  sinulaticxi  would  be  capable  of  testing  a  multitude  of  "vhat 
if*'  blade  design  and  casting  flaw  scenarios,  depicting  outcomes,  recording 
degradation  or  failure  modes  if  any,  and  predicting  life  with  certainty. 
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Because  such  sinulatlons  would  be  acccnplished  si^ierfast  in  present  time, 
a  hic^  degree  of  blade  design  and  casting  optimizatic^  could  be 
eKxxnplished  in  a  very  short  time  at  a  fraction  of  the  cost  for  current 
trial  and  error  methods.  It  would  c^jen  significant  opportunities  oti  "hew 
to"  lower  producticn  and  ownership  costs  and  extend  blade  life. 


N»VM.  OCEftN  SYSTEMS  CafTER 

N89-200  TnUE:  Automated  Specification  of  Testing  for  Software 

Systems 

C3VIEG0Ry:  Engineering  Development 

DESCSOPnON:  In  the  development  of  conplex  oenputer  software  systems  an 
increasingly  large  effort  is  ^)ent  in  the  testing  system.  In  some  Mission 
Critical  Oonputer  Systems,  software  testing  may  involve  nearly  as  much 
time  as  software  development.  Testing  of  a  large  and  oenplex  system 
includes  the  development  of  the  test  plan,  the  test  procedures,  the  tests, 
and  the  organizational  sipport  of  the  test  team.  After  the  tests  are 
executed,  the  results  are  analyzed  for  correctness.  Error  reporting  is 
recorded  for  appropriate  acticxi.  New  automated  tools  and  techniques  are 
needed  to  sipport  the  testing  process.  Included  are  test  scenario  and 
specification  tools  vhich  operate  in  conjunction  with  the  design  and 
program  qjecification  tools,  unit  and  component  test  tools  vhich  cpeirate 
on  the  unit  and  component  code  and  test  analysis  tools  which  automate 
error  detection,  system  test  and  test  scenario  tools  are  needed. 
Specialized  documentatiem  and  error  r^xorting  tools  would  be  used  to 
assist  in  the  support  of  the  best  organization. 

N89-201  TITLE;  Grid  Free.  Modular-  Tamp.  Screen  Liquid  Crystal 

fIC)  Displays  With  Colors 

CATEGORY:  Exploratory  Development 

CBSCKIPnON: 

1.  undesired  grid  lines  exist  vhenever  the  modules  (the  building 
blocks)  of  a  large  Screen  IC  Panel  are  abutted  together.  Ihe 
objective  is  to  optically  mask  these  unwanted  lines,  thus  making  a 
continuous,  gridless,  modular  panel  of  any  size  possible. 

2.  Fiber  optic  microchannel  plate,  currently  being  fabricated  under  U.S. 
Army  contract  for  night  vision  education,  are  good  candidates  for 
this  optical  e^proach. 

3.  According  to  tlie  manufacturer,  it  is  quite  feasible  to  fabricate  these 
hollow  fiber  optic  microchannel  plates  with  a  10°  to  15°  tilt  in  their 
optical  axis. 

4.  Si^jeriirpositicai  of  these  tilted  hollcw  fiber  plates  on  the  pixels  of 
liquid  crystel  panels  shall  diverge  the  entering  li^ts  teward  and 
above  the  grid  lines,  thus  making  the  opticed  masking  possible. 


N89-202  TmE:  EHF  Antenna  Array  for  Surveillanoe  Systems 

CXTEGCSOl:  Ei^loratory  DeveloEnatt 

CESCSIPnON:  Vesii  and  innovative  techniques  are  needed  for  iirplementing 
phased  arrays  for  the  75-110  GHz  band  for  surface  surveillanoe 
educations.  Current  techniques  based  on  ccxiventicxial  waveguide 
ooB()Gnents,  and  designs,  such  as  ferrite  phase  shifters,  are  ccnplsi^  and 
too  costly  for  producticai.  New  are  needed,  based  cm  lew  cx3st 

oenponents  and  designs,  such  as  printed  circuit  techniques,  that  will 
provide  low  cost  in  production.  As  a  proof  of  exmeept,  the  output  of  the 
investigatiem  should  be  a  laboratory  model  array  operating  from  80  to  100 
GHz  with  electronic  beam  steering  of  at  least  50°  in  elevatiem  and  80°  in 
azimuth. 


N89-203  TITIE:  Nav-Scannino  Optical  Tracddna  System 

C3^XEX3GHY:  E>q>loratory  Development 

CESCHIFnCN:  A  re^id  and  robust  optical  means  of  detecting  and 
establishing  ranges  and  bearings  to  nultiple  hi^-speed  surfacoe  targets 
(ie. ,  speedbemts)  is  needed  for  d^lcsyment  on  ocmventional  surface 
platfonns  for  purposes  of  target  designatiem  and  traeddng.  Such  a  system 
shall  also  be  used  to  sipport  automatic  acquisitiem  and  plotting  of 
navigational  aids  and  for  purposes  of  cmllisicn  avoidance  cm  both 
oonvtmiticmeLL  and  autonemous  surface  vessels  and  robotic  vehicles. 

Existing  Iciser-based  time-of-fli^t  ranging  systems  exmsist  of  very  narrow 
field-of-view  optical  receivers  operating  in  conjunctiem  with  laser 
transmitters  of  even  narrower  illumination  beam-width.  VJhile  hi^  angular 
resolutiem  is  thus  achieved,  mechanical  scanning  (usually  earploying 
rotating  mirrors)  is  required  to  gather  data  over  extended  fielc3s-of-view. 
Such  systems  are  inherently  slew,  fragile,  and  preme  to  calibration 
errors.  The  many  laser  pulse  transanissions  necessary  to  raster  scan  the 
entire  scane  of  interest  increase  probability  of  detection  by  eneny 
sensors.  Sinca  overall  scan  time  is  relatively  Icmg,  system  re^xmse  is 
insufficient  for  we6pcms  direcrt:ing.  In  addition,  the  3-D  ciata  so  gathered 
is  ihher^Ttly  distorted  ty  sensor  platform  and/or  target  motiem  over  the 
pericxl  of  acquisitiem,  necassitating  ccnputaticmally  intensive  coordinate 
transfe^rmations  for  restoratiem.  Performance  (degrades  repidLy  as  well  in 
the  presenca  of  atroo^heric  obscurants  such  as  fc^g  and  haze.  Accordingly, 
an  imovative  and  robust  means  of  gathering  hi^  resolutiem  optical  3-D 
data  from  a  scane  about  the  region  of  interest  is  needed  for  use  on 
conventicmal  and  autemamous  surface  platforms  and  robotic  vehicles,  with 
the  inherent  ability  to  discriminate  against  bacdoground  and  foregrtmnd 
clutter.  Such  a  system  must  provicie  rapid  upciates,  without  swaitping  the 
signal  processor  with  inordinate  amounts  of  unnecessary  data,  and  etiplcy 
no  mechanical  scanning.  Resolutiem  roust  be  sufficient  for  fire  cxmtrol 
solutions,  with  maximum  line-of-si^t  range  between  five  and  ten  nautical 
miles. 
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N89-204  TITLE:  Cross  Section  Reduction  of  Dish  Antennas 

CAIDGCKY:  E>^loratory  Develcfxient 

DESORIPnON:  Parabolic  di^  antennas  axe  \ised  in  a  nunber  of  radar 
tracking  and  fire  ocxitrol  systems,  ranging  fron  onboard  systems  for 

missile  guidance  to  large  shipbome  ^rstems  for  si:{3port  of  long  range 
engagements.  'Ihe  radar  cross  section  of  these  antennas,  as  seen  by  the 
target  being  tracked,  can  be  quite  large  due  to  the  retro-reflective 
nature  of  the  antenna  on  boresite.  Ibe  objective,  here,  is  to  devise 
alternate  dish  antenna  designs  that  can  significantly  reduce  this  problem, 
or  even  eliminate  it  altogether.  The  Phase  I  effort  should  review  and 
evaluate  selected  approaches,  concluding  with  a  detailed  design  prt^xisal 
for  a  Phase  II  demonstration. 

N89-205  TTIIE:  Waveform  Design  to  Defeat  Intercept  Iteoeivers 

CATHSORV:  Ejg)loratory  Development 

DESCKCPTTiCXf:  Broadband,  high  power  radar  concepts  eune  becoming  more 
practiced  as  the  required  microwave  component  technologies  advance. 
Radar  designers  are  now  being  asked  to  include,  in  their  waveform  suite, 
options  that  either  preclude  detection  or  at  least  d^y  recogniticn  by 
hostile  intercept  receivers.  But  intercept  receiver  design  is  also 
progressing.  For  the  current  and  near  term  state  of  affairs,  radar 
engineers  need  a  clear  understanding  of  how  these  receivers  work  and  that 
problemis  the  intercept  receiver  designer  faces  as  the  radar  parameters 
vary.  The  task  then  is  to:  (1)  survey  current  operational  intercept 
receiver  design,  with  particular  emphasis  cxi  intercept  ID  algorithms, 
shewing  clearly  how  changes  in  radar  parameters  would  impact  the  receiver 
effectiveness;  and  (2) ,  from  (1)  and  estimates  of  projected  ID  algorithm 
improvements,  delineate  the  most  effective  radar  waveform  strategies. 

N89-206  TTTI£:  Improved  Directicn  Finding  Techniques 

CATEXX^RY:  Advanced  Development 

DESCKEPncW:  The  need  for  improved  directicmi  finding  (DF)  techniques  is 
vit2d  to  the  implementation  of  advanced  passive  radio  frequency  (RF) 
surveillance  and  targeting  systems.  Accurate  direction  finding  technic^ies 
compatible  with  sensor  physical  inpleroentations/envelopes  within  missile 
launchers  and  aircraft  pylcmrs  are  required  to  provide  for  spatial 
processing  and  accurate  location.  The  desire  to  achieve  hi^  accuracy 
utilizing  short  baseline  interferometer  implementations  as  well  as 
alternate  advanced  processing  techniques  are  of  major  interest.  The 
ability  to  achieve  accurate  DF/location  is  a  necessary  prerequisite  for 
covert,  passive  targeting  sensor  systems.  The  identification  of  unique 
technologies  such  as  optical  processing  techniques/schemes  for  enhanced 
signal  processing  techniques  and  sensor  alignment  requirements  are 
critical  to  achieve  the  necessary  performance.  Ccmicepts  and  approaches  to 
achieve  the  desired  level  of  performance  should  be  performed. 
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N89-207 


TEUE: 


Acxurate  Rissive  Ramincr  Techniques 
CXTECOeHz  Advanced  Develc^xnent 

□ESCRIPncxi:  The  need  to  accurately  determine  the  locaticsi  of  threat 
radio  frequency  (RF)  emitters  vdiile  employing  passive  RF  surveillance  and 
targeting  sensors  is  critical  to  successful  performance  of  future  Naval 
missions.  Current  passive  RF  technology  provides  techniques  to  achieve 
accurate  angular  measurements,  v^le  major  improvements  are  required  in 
techniques  for  achieving  rapid  and  accurate  range  measurements.  Eto{:hasis 
should  be  placed  vpon  methodologies  and  processing  techniques  to  passively 
determine  accurate  range/location  of  threat  RF  sources.  Inplementaticns 
ocnpatible  with  passive  RF  airborne  sensor/platform  epplicaticns  should  be 
emphasized.  Ihe  technical  approach  should  address  the  dynamic 
environment,  the  need  for  accurate  determination  of  platform  attitude, 
position,  and  associated  rates,  seizor  processing  schemes/techniques, 
ccnputaticmial  algorithms,  and  any  other  significant  considerations  in 
aohieving  the  desired  performance. 

N89-208  TITLE:  Packaging  of  Rich  Sneed  Optoelectronic  Devices 

CATBOORY:  Exploratory  Development 

CESCRIPnGN:  Ihere  is  currently  a  major  effort  withii.  .e  DoD  to  employ 
fiber  optic  techniques  tc  the  feeding,  distributioi,  reinoting  and 
processing  of  hi^  frequency  antenna  array  signals.  These  applications 
are  mainly  due  to  the  extremely  hi^  time-bandwidth  products  attainable 
with  optical  fibers.  These  fiber  optic  distribution  and  signal  processing 
devices  can  potentially  be  used  in  systems  operating  in  the  ndllimeter 
wave  frequency  range  (30  GHz) ,  which  is  receiving  increased  emphasis  for 
milita^  c^lications.  At  present,  the  bandwidth  of  these  fiber  optic 
links  is  limited  to  about  20  GHz  by  the  modulaticxi  bandwidths  of  the 
optical  sources  or  external  modulators,  whichever  is  used,  and  the  cpticed 
detectors.  External  optical  modulators  emd  detectors  that  use  III-V 
semiiocxiductor  technology  have  theoretically  attainable  bandwidths 
epproaching  100  GHz.  In  practice,  the  bandwidths  of  these  devices  are 
usually  limited  by  the  microwave  packaging.  Consequently,  hi^-speed 
device  packaging  is  an  extremely  important  issue  when  dealing  with 
frequencies  exceeding  30  GHz.  This  task  requires  theoretical  modeling  and 
e}q»rimental  implemientation  of  wideband  millimeter 

wave  circuits  and  packaging  which  can  be  used  in  ccxijunction  with  hi^- 
^»ed  optoelectronic  devices. 

N89-209  TITLE:  Hich  Strength  Optical  Fibers  for  AiT^Denloyed  Data 

r.inks 

CATEX30RY:  Ejploratory  Develcprnent 

DESCRIPnc^:  The  recent  application  of  optical  fibers  to  hi^-^)eed,  air- 
deployed  data  links,  hes  developed  a  need  for  smaller  diameter  fibers  with 
very  hi^  tensile  strengths.  During  payout^  the  fjpaers  are  eaqiosed  to 
tensile  and  shear  loads  which  could  lead  to  failure.  Oomirercial 
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telecxxnuiiicatlons  fillers  are  buffered  with  a  thick,  polymeric  jacket 
t^ch,  because  of  its  large  diameter  and  linear  mass  density,  beccmes  a 
liedsility  for  hi^  ^)eed  air  deployment.  To  achieve  the  desired  fiber 
characteristics,  cne  nust  reduce  the  buffer  thickness  vhile  increasing  the 
glass  fiber  tensile  strength.  Ihickness  reductioi  of  the  buffer  materials 
currently  used  in  telecxnnunications  fibers,  leads  to  weaker  fibers. 

These  materieds  typically  are  viv-curable  epooy  acrylates.  It  may  be 
possible  to  sacrifice  thickness  if  alternative  polymers  were  developed 
vhich  (1)  can  be  applied  and  cured  c»-line  during  fiber  draw,  (2)  have 
hi^  adhesion,  but  are  readily  strippable,  and  (3)  provide  the  same 
protection  as  epcoy  acrylates  at  half  the  thickness. 


DRVID  TMfim  RESEftRCH  &  MIVEmaglfr  CBTrER 
N89-210  TITLE:  Hich  Heat  Flux  Heat  Exchanger 

Exploratory  DevelcpDoent 

ECSCSIFnCM:  Advanced  heat  transfer  surfaces  for  single  phase  heat 
exchangers  ^hich  will  yield  significantly  greater  heat  fluxes,  (e.g. , 
factor  of  5  or  more  inprcvement  over  conventional  surfaces)  are  required 
to  decrease  both  unit  size  and  cost.  The  performance  characteristics  of 
proposed  conoepts  will  be  modeled  analytically  for  the  prediction  of  heat 
transfer  capabilities.  A  small  scale  demranstraticxi  model  of  a  water-to- 
air  heat  exchanger  shall  be  fabricated  for  proof  of  concept. 


NAVAL  AIR  TEST  CENTER 

N89-211  TTIIE:  Infrared  Scene  Generation  Model 

CATBGCORY:  Engineering  Develcproent 

EESCRIPTICN:  Models  of  infrared  signatures  are  needed  to  simulate 
infrared  scenarios  presented  by  air,  ground  and  sea  threats  for  the  test 
and  evaluation  of  aircraft  weapcxis  system  infrared  sensors.  The  modeling 
scheme  should  utilize  existing  Ccnpu-Scene  IV  and  UA^nSAN  software  as  much 
as  possible  and  should  provide  for  a  generation  of  redefinable  infrared 
environments  for  Gonpu-Scene  IV.  This  would  provide  the  capability  to 
re^idly  change  the  infrared  scene  to  simulate  i^iecific  threats  and 
different  modes  of  operation  of  kncwn  threats.  Once  the  scene  is 
generated  with  the  proper  field  of  view  by  the  Ootpu-Scene  IV  software, 
the  ICWIHAN  software  should  calculate  the  atmo^heric  transmission  losses 
between  the  aircraft's  infrared  sensor  and  the  target  threat.  Special 
oonsideraticxi  should  be  given  to  the  fact  that  wide  field  of  view  sensors 
look  both  horizontally  and  vertically  throu^  the  atmosphere  thus;  the 
slant  range  to  the  received  target  varies.  The  dp)endency  of  transmissi(xi 
loss  on  losik  angle  should  be  included  in  the  model. 


N89-212 


TITLE: 


cmBQORIt  Engineering  Develcponent 

EESCStnncXf:  Grouni  testing  of  forwazd  looking  infrared  (FUR)  sensors 
determines  baseline  performanoe  and  is  extremely  effective  in  minimizing 
costly  cut-and-try  fli^t  tests.  There  is  a  need  to  develop  a  themal 
projection  device  vMoh  can  dynamically  simulate  a  hi^  threat  infrared 
aivironnent.  The  thermal  projector  should  be  Ce^>able  of  ta)dng  a  video  or 
oonputer  generated  image  and  present  a  oorre^xnding  thermal  image  to  an 
edrcxaft  FUR  sensor.  The  system  must  provide  a  hi^  resolution  image  to 
wide  field  of  view  navigaticned.  FUR's.  The  projector  should  also  have  a 
frame  rate  fast  enouc^  for  the  FUR  to  perform  as  if  the  projected  threat 
environment  was  continuous.  The  systems  should  be  portable  so  that  it  can 
be  positioned  to  aocomnodate  different  FUR  sensors  on  the  same  aircraft. 
The  projector  should  present  images  in  the  8-12  micron  and  3-5  micrcxi 
regions  of  the  spectrum.  A  projector  with  a  wider  ^jectral  bandwidth 
vrould  be  preferable  for  the  testing  of  future  infrared  sensors  which  may 
use  different  wavelengths. 

N89-213  TITLE:  Multi-Mode  Range  Instrumentation  Rada-r  SygtAm 

CATEX9GRY:  Advanced  Development 

EGSCRIPnON:  Proposals  are  sought  to  determine  the  technical  feasibility 
in  developing  a  Multi-Mode  Range  Iristrunientaticn  System  (MRIRS) .  The 
study  should  establish  the  system  performanoe  requirements  based  on  the 
flight  test  support  required  during  the  development,  test  and  evaluation 
phases  of  naval  aiihome  electrcnic  warfare  systems.  The  system  would  be 
integrated  with  existing  range  instrumentation,  taking  advantage  of  those 
assets  already  available  and  would  provide  the  capability  to  operate  in 
the  following  radar  modes: 

-  Inverse  Synthetic  ;perture  Radar  (ISAR) 

-  pulse  doppler 

-  pulse  oonpression 

-  finequency  agility 

-  pulse  &  continuous  wave  radar 

-  oonplex  pulse  trains 

The  MRIRS  is  required  to  replace  obsolete  single  purxx^ee  radars  and  to 
perform  electrcxiic  warfare  test  measurements  such  as  radar  exoss  section 
(RCS) ,  janiaeiMu>-skin  radar  return  ratio  measurements,  radar  imaging, 
antenna  patterns,  sensitivity  testing,  chaff  evaluation  and  would  provide 
the  cepability  to  simulate  modem  radar  threats.  Ihase  I  should  provide  a 
basic  design  concept.  Fhase  II  will  ccxisist  of  developing  a  prototype 
system  in  one  of  the  electrcxuc  warfare  frequency  bands. 
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AIR  FGKX 


PROPOSAL  PBBPARATIGN  INSIRDCTICXIS 


The  respcxisibility  for  the  unplementation  and  management  of  the  Air  Force  SBIR 
programs  is  with  the  Air  Force  Systems  Ocnmand  Oepuf^  Chief  of  Staff  for 
Technology  and  Requirements  Planning.  Tbe  Air  Force  SBIR  Program  Nanciger  is 
Mr  James  R.  Meeker,  inquiries  of  a  general  nature  or  where  a  problem  may 
exist  requiring  the  attrition  of  the  Air  Force  SBIR  Program  Manager  should  be 

to; 

Department  of  the  Air  Force 
BQ  AFSC/XTXC  (SBIR  Program  Manager) 

Andrews  AEB  DC  20334-5000 

Under  NO  circunstanoe  shall  a  SBIR  proposal  be  submitted  to  the  AF  SBIR 
Program  Manager.  The  potential  offerors  are  reminded  that  NO  additional 
technical  information  can  or  will  be  made  available  by  the  Air  Force  during 
the  solicitation  period.  The  only  source  for  technical  information  is  the 
Defense  Tbctnical  information  O^ter  (onc) .  Please  refer  bo  the  section 
contained  within  this  solicitation  on  the  procedures  for  obtaining  DTIC  data. 

Five  (5)  copies  of  each  phase  I  {soposal  shall  be  addressed  bo  the  office 
designated  below.  Any  question  regarding  the  preparation  and  processing  of  a 
proposal  should  be  initially  referred  to  the  Air  Faroe  Small  and  Disadvantaged 
Business  Utilization  (SAOBU)  specialist  identified  in  the  following. 


Tbpic  Na. 

Address  for  Proposcils 

AF  SADBO  ^lecialists 

AF89-001 

AD/mR 

Mr  Ralph  Frangioni 

thru 

SBIR  Program  Manager 

MVBC 

AF89-020 

Bldg  350r  Bn  428 

Bglin  AEB  EL  32542-5000 

Bglin  AEB  FL 

32542-5000 

(904)  882-2843 

AF89-021 

ABDC/FKP 

Mr  Bdward  Hale 

thru 

Bldg  100 

AHXVBC 

AF89-030 

Arnold  AEB  TN 

Arnold  AEB  TN  37389-5000 

37389-5000 

(615)  454-4407 

1  Band  delivery  accepted — after  calling  (415) 

454-6517 

AF89-031 

ESn/AVP 

Mr  Alan  Hart 

thru 

SBIR  Program  Manager 

ESD/BC 

AF89-035 

Brown  Building 

Hansccm  AEB  MA  01731-5000 

Hansoom  AEB  MA  01731-5000 
01731-5000 

(617)  377-4973 

AF89-036 

RAOC/XPX 

Mr  Richard  SMith 

thru 

SBIR  Program  Manager 

RADC/BC 

AF89-055 

Bldg  106,  Rm  B-109 

Griffiss  AEB  NY  13441-5700 

Griffiss  AEB  NY 

13441-5700 

(315)  330-4020 
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AF89-056 

thru 

AF89-067 

BQ  AEESC/EB3XP 

SBIR  Program  Manager 

Bldg  1120 
'lyniall  AEB  EL 

32403 

Mr  Ral{4i  Frangicni 

ad/bc 

Bglin  AEB  EL  32542-5000 
(904)  882-2843 

AF89-068 

thru 

AF89-081 

BQ  BSiVSGfCr 

SBIR  Program  Manager 

Bldg  1155,  Rb  25 

Brooks  AEB  OX 

7823S-5000 

Mr  George  Laudoislayer 

ASD/BC 

Wright-Patterson  AEB  OB  45433-6503 
(513)  255-5422 

AF89-082 

thru 

AF89-100 

AFfAl/AAGP 

SBIR  Program  Manager 

Area  B,  Bldg  22,  Rn  S-UO 
Wright-Patteracxi  AEB  OB 
45433-6543 

Mr  George  Laudenslayer 

AaVBC 

Wright-Patterson  AEB  GB  45433-6503 
(513)  255-5422 

AF89-101 

thru 

AP89-119 

AENAI/ETGP 

SBIR  Program  Manager 

Area  B,  Bldg  45,  Rn  149 
Wright-Patterson  AEB  OB 
45433-6553 

Mr  George  Laudenslayer 
fiSD/BC 

Wright-Patterson  AEB  OB  45433-6503 
(513)  255-5422 

AF89-120 

thru 

AF89-138 

aehal/Mejk 

SBIR  Program  Manager 

Area  B,  Bldg  406,  Itai  149 
Wright-Patterson  AEB  GB 
45433-6533 

lb;  George  Laudenslayer 

PSD/BC 

Wright-Patterson  AEB  GB  45433-6503 
(513)  255-5422 

AF8^139 

thru 

AF89-157 

AEMAI/PGMP 

SBIR  Program  Manager 

Area  B,  Bldg  18A,  Rn  A-103 
Wtight-Patterson  AEB  OB 
45433-6563 

Mr  George  Laud^islayer 

PSD/BC 

Wright-Patterson  AEB  GB  45433-6503 
(513)  255-5422 

AF89-158 

thru 

AF89-160 

ASC/AEB 

SBIR  Program  Manager 

Area  B,  Bldg  57,  Bay  5 
Wright-Patterson  AEB  GB 
45433-6503 

Mr  George  Laudoislayer 

ASD/BC 

Wright-Patterson  AEB  OB  45433-6503 
(513)  255-5422 

AF89-161  ASC/AtHB  Mr  George  Laud^islayer 

SBIR  Program  Manager  Pi3D/BC 

Area  B,  Bldg  28  r  Poet  246  Wtight-Patterson  AFB  GH  45433-6503 

Wtight-Patteracxi  AEB  GB  (513)  255-5422 

45433-6503 
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AF89-162 

thru 

AF89-168 

DSD/XBOL 

SBIR  Program  Manager 

Area  B,  Bldg  11A»  Bn  201 
Wtight-Patteraon  AFB  CH 
45433-6503 

Nr  George  Laudenslao^ 

ASD/BC 

MTight-Patterson  AFB  GH  45433-6503 
(513)  255-5422 

AF8»-169 

4950  TESIH/EEDA 

SBIR  Program  Manager 

Area  B,  Bldg  11A»  Rn  201 
Mright-Patterscxi  AFB 
45433-6503 

Mr  George  Laudenslayer 

ASD/BC 

wright-Patterson  AFB  OH  45433-6503 
(513)  255-5422 

AP89-170 

thru 

AF89-182 

AFSTC/CEAB 

SBIR  Program  Manager 

P  0  Box  92960 

los  Angeles  AFB  CA 

90009-2960 

Mr  Charles  Willett 

SD/BC 

P  0  Box  92960 

Worldway  Postal  Center 

Los  Angeles  AFB  CA  90009-2960 

Band  delivery  accepted:  Bldg  A2,  Rd  2213-B,  2350  East  El  Segundo  Blvd» 

El  Segundo  CB  9024S>4691 

AF89-183 

thru 

AF8^184 

SAMIC/XO 

Bldg  8500 
vandenberg  AFB  CA 
93437-6021 

Nr  Charles  Willett 

SC/BC 

P  0  Box  92960 

Worldway  Postal  Center 

los  Angeles  AFB  CA  90009-2960 

(213)  643-2855 

AF89-185 

thru 

AF89-186 

HQ  AFSTC/XN 

SBIR  Program  Manager 

Bldg  497,  Ra  222 

Kirtland  AFB  IM 

87117-6008 

Mr  Manuel  Gcxizalez 

AFOIVBCW 

Kirkland  AFB  IM  87117-5023 
(505)  844-3819 

AF89-187 

thru 

AF89-193 

AFAI^ISIR 

SBIR  Program  Manager 

Bldg  8353,  Rn  116B 

Edwards  AFB  CA 

93523-5000 

Mr  James  Beucherie 

AFPTC/BC 

Edwards  AFB  CA  93523-5320 
(805)  277-2619 

AF89-194 

thru 

AF89-199 

AFGE/XQP 

SBIR  Program  Manager 

Bldg  1107,  Rn  240 

Hansoom  AFB  NA 

01731-5000 

Nr  Alan  Hart 

ESD/BC 

Hansoom  AFB  NA  01731-5000 
(315)  330-4020 
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AF89-200  MmyPBC 

thru  SBIR  Program  Manager 

AF8»-208  Bldg  413,  Rn  139 

Kirtland  AEB  m 

87117-6008 


Nr  Manuel  Gonzales 
AEOC/BC 

Kirtland  AEB  m  87117-5023 
(505)  844-3819 


AF89-209 

BMQ/kffSC 

Nr  Teroice  Car^ 

thru 

SBIR  Program  Manager 

BMQ/BC 

AF89-234 

Bldg  523,  Rn  302 

Norton  AEB  CA  92049-6468 

Norton  AEB  CA  92409-6468 
92409-6468 

(714)  382-4304 

AF89-235  AEOSR/XOr  Ms  Louise  Harrison 

thru  SBIR  Program  Manager  AFQSR/BC 

AF89-247  Bldg  410,  Rn  A-113  Bolling  AEB  DC  20332-6488 

Bolling  AEB  DC  20332-5000  (202)  767-4943 

Band  delivery  accepted — after  calling  ahead  to  767-4969 


AF89-248 

AESC/MAT 

Mr  George  Laudensla^ 

thru 

SBIR  Program  Manager 

ASD/BC 

AF89-257 

Bldg  39,  Area  B 

Wtight-Patterson  AEB  OH  45433-6503 

Htight-Fatterson  AEB  OH 

(513)  25S-5422 

45433-6503 
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INDEX  OF  AF  FY89  SBIR  TOPICS 


AF89-001 

AF89-002 

AF89-003 

AF89-004 

AF89-005 

AF89-006 

AF89-007 

AF89-008 

AF89-009 

AF89-010 

AF89-011 

AF89-012 

AF89-013 

AF89-014 

AF89-015 

AF89-016 

AF89-017 

AF89-018 

AF89-019 

AP89-020 


Armament  Division,  Egltn  AFB  FL 
Armament  Research 

High-Speed  High-Density  Video  Data  Memory  System 
High  Temperature  Composite  Weapons 
Stored  Munitions  Vulnerability 
Extended  Shelf-Life  Weapon  Systems 

Impact  of  Extended  Storage  Periods  on  Various  Advanced  Composite 
Materials 

Analysis  of  Ballistic  Range  Data  Using  Artificial  Intelligence 

Composition  Control  of  Bulk  High  Temperature  Superconductors  for 
IR  Sensors 

Computational  Continuum  Mechanics  for  Conventional  Warhead  Design 
and  Analysis 

Multi-Stage/Multi-Mode  Air-to-Surface  Warhead  Technology 
Precision  High  Speed  Test  Tract  Position  Time  Data  System 
Hypervelocity  Launcher  Research 

Computational  Fluid  Dynamic  Model  of  Projectile  Impacts  into  Fuel 
Tanks 

Innovative  Methods  for  Target  Detection  in  Aerosols 

Innovative  Methods  for  Fabrication  and  Polishing  of  Conical  Fiber 
Optic  Arrays 

Application-Specific  Integrated  Circuits  for  Weapons  Effects 
Assessment 

Innovative  Technology  for  Rapid  Area  Clearance  of  Unexploded 
Ordnance 

Miniaturization  of  Signal  Processing  Components  for  Guided 
Interceptors 

Fault  Tolerant  Processors  for  Guided  Interceptors 
Plastic  Extrusions  for  Military  Container  Design 
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AF89-021 

AF89-022 

AF89-023 

AF89-024 

AF89-025 

AF89-026 

AF89-027 

AF89-028 

AF89-029 

AF89-030 

AF89-031 

AF89-032 

AF89-033 

AF89-034 

AF89-035 

AF89-036 

AF89-037 

AF89-038 

AF89-039 

AP89-040 

AF89-041 

AF89-042 

AF89-043 


Arnold  Engineering  Development  Center,  Arnold  AFB  TN 

Aerospace  Ground  Envlroni&ental  Simulation  Testing 

High  Surface  Temperature  Measurement  Techniques 

Plasma  Density  Measurement  System 

High  Temperature  Strain  Measurement  System 

High  Temperature  Flow  Turbulence  Measurement  System 

In-sltu  Optical  Property  Measurement  System 

Corrosion  Resistant  Pressure  Transducer 

Digital  Video  Data  Storage  System 

CAD/CFD  Grid  Generation  Interface 

Continuous  Water  Monitoring  System 

Electronic  Systems  Division,  Hanscom  AFB  MA 

Command,  Control  and  Communications  Systems/Subsystems 

Tactical  Command,  Control,  Communications  and  Intelligence  (C'^I) 
Systems/Subsystems 

Assessment  of  Electronic  Systems  Production  Designs  in  Meeting 
Functional  and  Physical  Requirements 

E-3  Sensor  Data  Fusion  Algorithms 

Hardening  Electronic  Devices  Susceptible  to  High  Power  Microwave 
(HPM)  Radiation 

Rome  Air  Development  Center,  Griff iss  AFB  NY 

Neural  Computing  Architectures  for  Natural  Language  and/or  Vision 

Automated  Acquisition  and  Dissemination  of  Distributed  System 
Software  Design  Knowledge 

Command,  Control,  Communications  and  Intelligence  System 
Engineering  Life  Cycle  Data  Model 

Strategies  for  Testing-Parallel  Software 

High  Modulation  Rate  Optical  Transmitter 

Conformal  Optical  Focusing  Elements  for  Laser  Communication 
Low  Noise  Gigahertz  Electro-Optic  Components 
Integrated  Design  of  "SMART"  Phased  Array  Systems 
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AF89-044  Antenna  Pulse  Pattern  Synthesis  In  a  Complex  Medium 


AF89-045 

AF89-046 

AF89-047 

AF89-048 

AF89-049 

AF89-050 

AF89-051 

AF89-052 

AF89-053 

AF89-054 

AF89-055 

AF89-056 

AF89-057 

AF89-058 

AF89-059 

AF89-060 

AF89-061 

AF89-062 

AF89-063 

AF89-064 

AF89-065 

AF89-066 

AF89-067 

AF89-068 

AF89-069 


Self-Survey  of  Distributed  Thinned  Phased  Arrays 

Airborne  Testing  of  Active  Aperture  Arrays 

Compact  Ultrafast  Microwave  Switching 

Ion  Beam  Modification  of  Ultrastructure  Properties 

Ternary  Spatial  Light  Modulator 

Amplifying  Optical  Switches 

Avionics  Applications  of  Ambient  Temperature  Superconductivity 
(ATSC) 

3-Dlmenslonal  Optical  Memories 

Natural  Language  Understanding  for  Message  Dissemination 
Applications  for  Multl-Spectral/Multl-Source  Imagery 
Massive  Optical  Fan-In/Fan-Out 
Air  Force  Engineering  and  Services  Center,  Tyndall  AFB  FL 
Civil  and  Environmental  Engineering  Research 
Regeneration  of  Vapor-Phase  Activated  Carbon 
Catalytic-Additive  Combustor  Lining 
Device  for  Characterizing  Chemical  Source  Strength 
Passive  Hydrogen  Chloride  (HCL)  Monitors 
Disposal  of  Solid-Rocket  Motors  and  Propellant 
Real-Time  Particle  Measurement  In  Exhausts 
Characterization  of  Optical  Fire  Detector  Stimuli 
Thermodynamics  of  Advanced  Refrigerants 
Fiber-Reinforced  Spall  Protection 
Energy  Fields  for  Fire  Extinguishment 

System  for  Macro  and  Micro  Airfield  Pavement  Damage  Assessme  tt 
Human  Systems  Division,  Brooks  AFB  TX 
Human  Systems/Subsystems  Research 
Real-Time  Environmental  Monitoring  Capability 


3 


AF89-070 

AF89-071 

AF89-072 

AF89-073 

AF89-074 

AF89-075 

AF89-076 

AF89-077 

AF89-078 

AF89-079 

AF89-080 

AF89-081 

AP89-082 

AF89-083 

AF89-084 

AF89-085 

AF89-086 

AF89-087 

AF89-088 

AF89-089 

AF89-090 

AF89-091 

AF89-092 

AF89-093 


Innovative  Analysis  Procedures  and  Equipment  for  Environmental 
Health  and  Drugs  of  Abuse 

Identification  and  Management  of  Hazardous  Materials  in  Large 
Scale  Systems  Acquisition 

Dynamic  Bleaching  of  Protective  Materials  by  Ultra-Short  Laser 
Pulses 

Computer  Based  Testing  and  Training  in  Intelligent  Systems 

Instructional  Methodology  for  Multiship  Air  Combat  Training 

Unified  Life  Cycle  Engineering  (ULCE) 

Enhanced  Crew  Interface  Designs 

Crew  Performance  Predictions  and  Enhancements 

Advanced  Bioconnunlcatlons  Transducers 

Innovations  in  Aeromedlcal  Applications 

Chemical/Biological  Defense  Protection 

Decision  Aid  Process  for  Investment  Strategy 

Aeronautical  Systems  Division,  Wright-Patterson  AFB  OH 

Parallel  Processing  for  Artificial  Intelligence  (AI)  and  Graphics 
Applications 

Abductlve  and  Inductive  Reasoning  Applied  to  Advanced  Avionics 
System  Diagnostics 

Integrated  Information  Signal  Processing 

Language  Implications  for  Real-Time  Artificial  Intelligence  (AI) 
Systems 

Complex  Integrated  Circuit  Technology 
Miniature  Broadband  Circulator 
Holographic  Lithography  for  Microcircuits 
Picosecond  Pulse  Semiconductor  Diode  Laser 

On-Chip  Information  Processing  for  Aerial  Electro-Optical  (EO) 
Sensing  with  FPAs 

3-D  Target  Modeling,  Representation  and  Perception 
Agile  Coherent  Laser  Radar 

Advanced  Measures  of  Effectiveness  (MOEs)  for  the  Strategic 
Relocatable  Target  Attack  (SRTA)  Mission 


174 


AF89-094  Transition  and  Connectivity  Between  Electronic  Combat  Digital 
Models  and  Hybrid  Simulators 

AF89-095  Optical  Filtering  for  Infrared  Target  Detection 

AF89-096  Mathematical  Analysis  of  Linear  Feedback  Shift  Register  Sequence 
Generators 

AF89-097  Artificial  Intelligence  (AI)  and  Parallel  Processing  Technologies 
for  Electronic  Combat  Applications 

AF89-098  Low  Probability  of  Interception  (LPI)  Mllstar  Modulator 

AF89-099  Threat  Identification  Error  Reduction  Techniques 

AF89-100  Optical  Interconnects  for  High  Temperature  Superconductors 

AF89-101  Improved  Strength  Carbon-Carbon  Faceplate  Heatshleld  for  Phased 
Array  Antenna  Windows 

AF89-102  Time  Domain  Approach  to  Elandom  Dynamic  Response  and  Fatigue 

AF89-103  Landing  Gear  Component  Design  Verification  and  Durability 
Determination 

AF89-104  Automated  Design  of  Global  Fault  Detection  and  Isolation 

AF89-105  Computational  Aerodynamic  Models  of  Aircraft  and  Weapons 

AF89-106  Numerical  Determination  of  Aerodynamic  Coefficients  Using  a  Gas 
Hydraulic  Analogy  Water  Table 

AF89-107  Cryocooler  Technology 

AF89-108  Real-Time  Polynomial  Network  Synthesis 

AF89-109  Vortex  Flows  and  Their  Control 

AF89-110  Life-Enhancement  Techniques  for  Improved  Fatigue  Life  at  Elevated 
Temperatures 

AF89-111  Surface  Crazing  Measurement  Technique  for  Aircraft  Acrylic  Plastic 
Transparencies 

AF89-112  Cockpit  Situational  Awareness  -  Flight  Experiment  Design 

AF89-113  Methodology  Development  for  Verification  of  Flight  Critical 
Systems  Software 

AF89-114  Fatigue  Crack  Growth  Retardation/Acceleration  Effects  in  Elevated 

Temperature  Environments 

AF89-115  Two-Phase  Fluid  Heat  Transfer  at  Low  and  High  Accelerations 

AF89-116  Abductive  and  Inductive  Reasoning  Applied  to  Intelligent  Missile 
Defense 


175 


AF89-117  Mobile  Autonomous  Robot  Simulation  (MARS)-Second  Generation 

AF89-118  Mission-Oriented  Flying  Qualities 

AF89-119  Attachment  Techniques  for  High  Temperature  Strain  Measurement 

AF89-120  New  High  Performance  Polymers 

AF89-121  Modeling  of  Stresses  in  Coated  Solids 

AF89-122  High  Performance  Carbon-Carbon  Composites  for  Advanced 
Applications 

AF89-123  High  Temperature  Materials  for  Advanced  Systems 

AF89-124  High  Performance  Light  Metal  Alloys  and  Metal  Matrix  Composites 

AP89-125  Improved  Nondestructive  Evaluation 

AP89-126  Nonlinear  Optical  Materials 

AF89-127  High  Temperature  Superconducting  Materials 

AF89-128  Ultrastructured  Materials 

AP89-129  Aircraft  Accident  Investigation  Techniques  for  Electronic  and 
Electrical  Systems 

AF89-130  Metallic  Adhesives  for  Structural  Composites 

AF89-131  Contactless  Electrical  Testing 

AF89-132  Unified  Life-Cycle  Engineering  Design  Aid 

AF89-133  Low  Cost  Composite  Structures  Fabrication 

AF89-134  Common  Memory  Data  Processor 

AF89-135  Biotechnology  for  Aerospace  Materials  Requirements 

AF89-136  Phenomenology  and  Effects  of  Materials/Laser  Interactions 

AF89-137  Eplstemlc  Planning  for  Management  and  Manufacturing 

AF89-138  Determination  of  Mechanical  Properties  of  Materials  Subjected  to 
Severe  Environments 

AF89-139  Space  Power  Technology 

AF89-140  Missile  Electrical,  Thermal  and  Mechanical  Power  (Nonpropulsion) 
AF89-141  Pulsed  Power  for  Airborne /Spaceborne  Applications 

AF89-142  Power  Technology  for  High-Performance  Aircraft 

AF89-143  Thermionic  Energy  Conversion  Technology 


176 


AF89-144  Combined  Cycle  Propulsion  Technology 

AF89-145  Flight  Test  Instrumentation 

AF89-146  Micro-Computer  Based  Earth-to-Orblt  Trajectory  Optimization 

Program 

AF89-147  Micro-Sample  Analysis  of  Aviation  Turbine  Fuels 

AF89-148  Fuel  Combustion  Technology 

AF89-149  Determination  of  Thermal  Stability  Characteristics  of  High  Mach 
Fuels 

AF89-150  Solid  Lubricants  and  Their  Distribution  for  Advanced  Aircraft  Gas 
Turbines 

AF89-151  Development  of  Improved  High  Temperature  Solid  Lubrication 
Concepts 

AF89-152  High  Temperature  Magnetic  Bearing  Development 

AF89-153  High  Temperature  Gas  Turbine  Lubrication  System  Wear  Monitoring 

AF89-154  Solid  Lubricants  for  Advanced  Turbine  Engine  Powder  Delivery 
Systems 

AF89-155  Augmentor  Acoustic  Instability 

AF89-156  Turbine  Engine  Test  Instrumentation  Techniques 

AF89-157  Compression  System  Design  Methodology 

AF89-158  Reliability  Prediction  Models  for  Military  Avionics 

AF89-159  Automatic  Test  Equipment  (ATE)  Requirements  Specification 
Authoring  Tool 

AF89-160  Modular  Automatic  Test  Equipment  (MATE)  Guide  Expert  Presentation 
System 

AF89-161  Fiber  Optic  Delay  Line 

AF89-162  New  Concepts  and  Innovations  for  Aeronautical  Systems/Subsystems 

AF89-163  Artificial  Intelligence  Applied  to  Aeronautical  Systems 

AF89-164  New  Concepts  and  Innovations  for  Logistics  Support 

AF89-165  New  Concepts  and  Innovations  to  Enhance  he  Cost  Estimation  of 

Aeronautical  Systems/Subsystems 

AF89-i66  New  Concepts  and  Innovations  for  Special  Operations  Aircraft 
Systems /Subsystems 

AF89-167  Primary  Aircraft  Trainer  Study  (PATS) 
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AF89-168  Mission  Opportunities  for  Airship  Technology  (MOAT) 


AF89-169 

AF89-170 

AF89-171 

AF89-172 

AF89-173 

AF89-174 

AF89-175 

AF89-176 

AF89-177 

AF89-178 

AF89-179 

AF89-180 

AF89-181 

AF89-182 

AF89-183 

AF89-184 

AF89-185 

AF89-186 

AF89-187 

AF89-188 

AF89-189 


Determination  of  Panel  Flutter  Characteristics  of  Kevlar-Polyester 
Composite  Panels 


Space  Division,  Los  Angeles  Air  Force  Station, 


3-D  Numerical  Wlndflow  Model 


Personal  Hydrazine  Vapor  Dosimeter 


System  to  Measure  Cloud  Meterorologlcal  Parameters 
System  to  Measure  AWospherlcs  Meterorologlcal  Parameters 


System  to  Measure  Terrestrial  or  Solar  Geophysical  Meterorologlcal 
Parameters 


System  to  Measure  Oceanography  Meteorological  Parameters 

Innovative  Concepts  for  Improved  Space  Object  Surveillance  and 
Classification 


Innovative  Concepts  for  Space  Systems  and  Launch  Systems  Cost 
Reduction 

Innovative  Space  Systems  Survivability  Concepts 

Innovative  Concepts  for  Force  Support  from  Space 

Techniques  to  Perform  Military  Space  Capability  Modeling  and  Cost 
Estimation  Modeling 

Innovative  Applications  of  Emerging  and  Mature  Technologies  for 
Air  Force  Space  Capabilities 

Concepts  for  Improved  Satellite  Communications  Support  to  Theater 
Commanderi 

Global  Positioning  System  (GPS)  Translator  Data  Recording  and 
Relay 

Optical  Measurements  of  Small  Angular  Displacements  in  a  Dynamic 
Environment 

Millimeter  Wave  Electronic  Beam  Scan  Technology 

Implementing  Expert  Systems  Onboard  Satellite  Systems 

Novel  Concepts  for  Survivable  Space  Power  and  Supporting 
Technologies 

Self  Deploying  Space  Structures 

Development  of  Acceptance  Criteria  in  Carbon-Carbon  Materials  for 
Space  Structures 
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AF89-190 

AF89-191 

AF89-192 

AF89-193 

AF89-i94 

AF89-195 

AF89-196 

AF89-197 

AF89-198 

AF89-199 

AF89-200 

AF89-201 

AF89-202 

AF89-203 

AF89-204 

AF89-205 

AF89-206 

AF89-207 

AF89-208 


AF89-209 

AF89-210 

AF89-211 

AF89-212 

AF89-213 

AF89-214 


Dynamic  Computed  Tomography 
Hydrogen  Storage  In  Metal  Hydrides 

Technology  for  Storage,  Handling  or  Use  of  Antimatter 

Separation  and  Purification  of  Propellant  Polymers 

Hlgh-Sensltlvlty  StfIR/MWIR  Infrared  Cameras 

Ultra-Narrow  Band,  Tunable,  Super-Sensitive  IR  Detector 

Development  of  Remote  Sensing  Algorithms  for  Atmospheric  Path 
Variables  from  Radiometric  Data 

Cloud-Free  Conditions  Specified  from  Satellite 

Programmable  Signal  Processor  for  Raal-Tlme  Doppler  Lldar  Wind 
Measurements 

Tunable  Narrowband  Optical  Filters  (TNOFs) 

Nonlinear  Materials  Development  for  0.8  and  1.315  Microns 
Far  Field  Radiation  Patterns  In  the  Presence  of  Air  Breakdown 
Mobile  Automated  High  Power  Microwave  Diagnostic  System 
Pulse  Compression  Techniques  for  High  Power  Microwave  Applications 
Phased  Array  Imaging  Telescope 

Development  of  Computational  Methods  for  Chemically  Reacting 
Mixing  Problems 

Video  Optical  Disk  Characterization  and  Control 

Excited  State  Populations  in  a  Neutral  Partlcal  Beam 

Passive  and  Active  Countermeasures  Against  Multlspectral  Target 
Illumination 

Air  Force  Ballistic  Missile  Office,  Norton  AFB  CA 
Ballistic  Missile  Research 

Generic  Qualification  of  Electronic  Piece  Part  Processes 

Propellant  Sensitivity  to  Electrostatic  Discharge  (ESD) 

Internal  Insulation  Materials  for  Future  Generation  of  Solid 
Rocket  Boosters 

Effect  of  Booster  Acceleration  on  Insulation  Erosion 
Development  of  Standard  Door  for  ACS  Thrusters 
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AP89-215 

AF89-216 

AF89-217 

AF89-218 

AF89-219 

AF89-220 

AF89-221 

AF89-222 

AF89-223 

AF89-224 

AF89-225 

AF89-226 

AF89-227 

AF89-228 


Developing  a  Storable  Injectant  for  Solid  Motor  Performance 
Improvement 

Thermal  Protection  Material  Characteristics 
Cost  Reduction  in  LWIR  Radlometry 
Aerodynamics  and  Flowfleld  Effects 

Constructing  Radiation  Hard  Semiconductor  Devices  on  Advanced 
Substrates 

Plasma  and  Optlcal/RCS  Effects 
Site  Characterization 

Hardened  High  Voltage  Power  Supply  for  Ring  Laser  Gyros 
Packaging  Techniques  to  Reduce  Radiation  Effects  on  Electronics 
Improved  Basing  Security,  Safety  and  Reduced  Manning 
Signature  Countermeasures  and  Tag/ Implant  Sweep  Techniques 
High  Temperature  Insulator 
Development  of  a  Heatshield 

Non-Destructive  Tests  and  Evaluation  (NDT&E)  Techniques  for  Rocket 
Motors 


AF89-229 

AF89-230 

AF89-231 

AF89-232 

AF89-233 

AF89-234 

AF89-235 

AF89-236 

AF89-237 

AF89-238 


Rocket  Motor  Test  and  Display  Techniques 
Sounding  Rocket  Thrust  Vector  Control 
Integrated  Case  Structure/External  Protection 
Sounding  Rocket  Telemetry/Tracking  System 
Sounding  Rocket  Airborne  Instrumentation  System 
Fiber  Optics  Ordnance  Studies 

Air  Force  Office  of  Scientific  Research,  Bolling  AFB  DC 

Development  of  New  Scientific  Research  Instrumentation 

Development  and  Application  of  New  Theories  and  Concepts 
Relating  to  Fluid  Mechanics 

Development  and  Application  of  New  Theories  and  Concepts 
Relating  to  Structures 

Development  and  Application  of  New  Theories  and  Concepts 
Relating  to  Propulsion 
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AP89-239 

AP89-240 

AF89-241 

AF89-242 

AF89-243 

AF89-244 

AF89-245 

AF89-246 

AF89-247 

AF89-248 

AF89-249 

AF89-250 

AF89-251 

AP89-252 

AF89-253 

AF89-254 

AF89-255 

AF89-256 

AF89-257 


Multifunctional  Nonmetalllc  Materials  Processing  and 
Characterization 

Atmospheric  Science  Modeling  Technology 

Neurocomputers,  Mew  Architectures  and  Models  of  Conmputation 

Heterostructures:  Materials  and  Devices 

Life  Sciences  Basic  Research 

Research  in  Mathematics  and  Computer  Science 

Novel  Techniques  in  Seismic  Detection 

Novel  Electron-Beam-Driven  Devices  for  the  Generation  or 
Amplification  of  Millimeter-Wave  Radiation 

Infrared  Astronomy 

National  Aero-Space  Plane  Joint  Office,  Wright-Patterson  AFB  OH 

Emerging  Technologies  Resulting  in  Lighter  Aircraft  Height, 
Increased  Engine  Performance  (ISP)  and  Improved  Design  Tools 

Hypervelocity  Space  Vehicle  Interactions  and  Signatures 

High  Temperature  (2000+  C)  Acoustic  Microphones  and  Dynamic 
Pressure  Gauges 

High  Temperature  Fasteners  and  Attachments 

Kinetics  Turbulence  Interaction  in  Reacting  Flows 

Finite  Rate  Chemistry  Algorithms  for  Hypersonic  Flows 

Global  Communication  Strategies  for  Hypersonic  Vehicles 

High  Temperature  Non-Intrusive  Diagnostic  Instruments  for  Flow 
Field  Measurements  (with  and  without  chemistry) 

Visibility  Requirements  for  Non-Instrumented  Landings 

Multiple  Mode  Optical  Switches  for  Fiber  Optic  Networks 
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AF89-001*  TITLE:  Anaament  Research 


OBJECTIVE:  To  develop  Innovative  Ideas/concepts  and  analysis  methodologies 
associated  with  air  deliverable  conventional  munltlons/armaments. 

DESCRIPTION:  New  and  innovative  ideas /concepts  and  analysis  methodologies  are 
desired  In  the  area  of  air  delivered  non-nuclear  munitions  and  armaments* 

These  Include  energy  sources  and  conversions,  bombs,  submunitions,  warheads, 
fuzes  Including  safe  and  arm  devices  for  air-to-air  missiles,  dispensers, 
rockets,  sensors  and  seekers,  explosives,  carriage  and  release  equipment, 
aerodynamic  and  structural  technologies,  fiber  optics,  solid-state  inertial 
components,  exterior  ballistics,  analysis,  and  lethality  and  vulnerability 
assessment  techniques.  Some  examples  of  desired  research  are  low  drag/observ¬ 
able  weapon  airframes,  conformal  ejector  racks,  integrated  fuzing,  millimeter 
wave  seekers/sensors  for  mid-course  and  terminal  guidance,  heavy  metal  self- 
forging  fragment  warheads,  heavy  metal  shaped  charges,  long  rod  penetrators, 
reactive  fragment  warheads,  and  computational  fluid  dynamics  Including 
interactive  grid  generation  techniques. 


AF89-002.  TITLE:  High-Speed  High-Density  Video  Data  Memory  System 

OBJECTIVE:  To  develop  a  fast  acquisition  video  data  memory  system  for 
airborne  environment  applications. 

DESCRIPTION:  The  Air  Force  Is  Interested  in  developing  a  video  data  memory 
system  capable  of  acquiring  and  storing  video  data  from  new  solid  state 
imagers  with  output  of  up  to  500  frames  per  second,  1024  x  1024  pixel 
resolution,  and  8  bits  per  pixel.  In  order  to  provide  flexibility,  the  frame 
resolution  should  be  programmable  up  to  1024  x  1024  pixels.  The  system  must 
store  30  seconds  of  data  with  a  trigger  Input  for  storage  of  either  the  last 
30  seconds  or  the  next  30  seconds  of  data.  In  addition,  the  system  must  be 
capable  of  operation  in  extremely  severe  airborne  and  test  range  environments. 
It  Is  desired  that  the  system  have  a  volume  of  less  than  200  cubic  inches 
(e.g.,  3  inches  x  6  inches  x  10  inches).  Parallel  input  architectures  may  be 
considered;  however,  the  memory  device  must  allow  many  rewrites.  Architectures 
proposing  parallel  Inputs  should  allow  flexibility  in  the  number  of  inputs  per 
frame.  The  system  should  provide  single  frame  digital  and  standard  NTSC 
analog  output.  The  system  should  have  a  modular  design  to  allow  storage  size. 

The  Phase  I  task  is  to  provide  a  detailed  study  of  a  new,  high  density  memory 
technology.  Emphasis  should  be  on  the  memory  fabrication,  manufacturing 
processes,  and  packaging  of  the  high-density  memory  device.  The  Phase  II  task 
will  conduct  hardware  demonstrations  and  fabricate  a  prototype  unit  to  prove 
feasibility. 


AF89-0'^3.  TITLE:  High  Temperature  Composite  Weapons 

OBJECTIVE:  To  explore  developments  in  low  cost,  high  temperature  composite 
material  for  advanced  air-to-air  missile  airframes. 

DESCRIPTION:  Considerable  work  has  been  accomplished  in  high  temperature 
composite  materials  for  air-to-air  missile  application.  Unfortunately, 
composite  material  technology  for  these  demanding  flight  profiles  results  in 
the  use  of  high  cost  materials  and  manufacturing  techniques.  There  Is  a  need 
for  special  emphasis  on  the  use  of  high  techno logy /low  cost  composite  materi- 


als,  manufacturing  processes,  and  assembly  techniques  that  will  result  In 
light  weight,  high  strength,  and  low  cost/high  production  rate  characteristics 
which  can  be  applied  to  asymmetric,  complex  shaped  alr-to-air  missile 
airframes. 

The  fundamental  goal  of  this  program  Is  to  develop  a  technology  base  In  low 
cost  composite  weapon  airframe  manufacturing  processes  for  alr-to-air  missile 
applications*  Specific  objectives  Include  Identification  and  evaluation  of 
potential  low  cost  composite  materials,  manufacturing  processes,  and  assembly 
techniques  for  an  advanced  alr-to-air  weapon. 

The  technical  challenge  Is  to  survey  the  technology  base  In  composite 
materials,  manufacturing  processes,  and  assembly  techniques  as  applied  to  an 
advanced  shaped  alr-to-air  weapon  airframe  for  the  purpose  of  minimizing  the 
cost  of  Its  construction. 

Phase  I  of  this  SBIR  task  will  conduct  a  survey  of  potential  low  cost 
combinations  of  materials  and  manufacturing  techniques  for  a  variety  of  flight 
envelopes  and  temperature  profiles*  The  advantages  and  disadvantages  of  each 
combination  will  be  reported  on  according  to  the  cost  effectiveness,  weight, 
produclblllty,  quality  assurance,  strength,  and  temperature  capability.  An 
advanced  conformally  carried  alr-to-air  missile  airframe  will  then  be  designed 
from  the  selected  composite  materials.  The  vehicle  design  must  react,  without 
degradation  of  performance,  to  the  worst  case  free  flight,  ejection,  and 
captive  carriage  load  conditions.  Finally,  the  Phase  I  task  will  recommend 
fabrication  approaches  to  be  demonstrated  in  Phase  11* 

Phase  11  of  the  SBIR  task  Is  expected  to  demonstrate  the  Phase  1  recommenda¬ 
tions  by  the  manufacture  and  assembly  of  several  components  of  an  advanced 
airframe.  Static  loads  testing  will  be  conducted  to  verify  structural 
Integrity  of  the  airframe. 


AF89-004.  TITLE:  Stored  Munitions  Vulnerability 

OBJECTIVE:  To  develop  munitions  Insensitive  to  detonation  while  In  storage 
but  function  normally  when  fuzed* 

DESCRIPTION:  The  Air  Force  maintains  a  variety  of  munitions  in  relatively 
vulnerable  locations.  These  storage  locations  are  prime  targets  because  an 
impact  (detonation)  In  the  storage  area  could  cause  one  weapon  to  detonate, 
and  could  potentially  detonate  the  remainder  of  the  weapons  In  the  storage 
area.  The  storage  areas  are  high-value  targets  due  to  the  relatively  low  cost 
(one  weapon)  and  high  yield  of  a  successful  mission.  The  Air  Force  Is 
developing  a  blast  mitigation  system  to  reduce  the  probability  of  large-scale 
fratricide  In  storage  areas*  The  mitigation  system  consists  of  physical 
barriers  In  contact  along  the  length  of,  and  In  contact  with  adjacent  bombs, 
along  with  a  rectangular  block  mounted  at  the  center  of  the  rectangular  array 
formed  by  four  bombs.  The  purpose  of  these  mltlgators  Is  to  deflect  fragments 
from  a  detonating  unit  away  from  the  adjacent  and  diagonal  bombs,  thus 
reducing  or  eliminating  sympathetic  detonation. 

The  program  will  concentrate  on  alternative  methods  for  reducing  large-scale 
fratricide  In  bomb  storage  areas. 


AF89-005.  TITLE:  Extended  Shelf-Life  Weapon  System 


OBJECTIVE:  To  investigate  methods  of  ensuring  weapons  systems  can  withstand  a 
ten-*year  storage  period. 


DESCRIPTION:  The  Air  Force's  Sensor  Fuzed  Weapon  is  being  designed  as  a 
no-^aintenance  munition  capable  of  withstanding  a  storage  period  of  ten  years 
with  no  degradation  in  reliability.  Accelerated  aging  tests  will  be  conducted 
on  the  system  to  determine  its  ability  to  endure  this  period.  But  serious 
risk  is  Involved  in  achieving  this  requirement  as  it  is  totally  unproven  in 
any  other  system.  Legislation  has  recently  come  into  affect  attesting  to  this 
risk  by  requiring  that  all  extended  shelf-life  requirements  be  handled  on  a 
"cost-plus”  basis  only.  Research  of  methods  for  ensuring  the  shelf-life 
durability  of  complex  weapons  systems  is  a  must  if  "no  maintenance" 
requirements  continue  to  be  Imposed  on  contractors.  Sealed  dispensers, 
improved  storage  con-talners,  sealed  components  and  the  use  of  desiccants  are 
all  areas  of  innovative  research. 


AF89-006.  TITLE:  Impact  of  Extended  Storage  Periods  on  Various  Advanced 
Composite  Materials 

OBJECTIVE:  To  determine  deterioration  levels  of  advanced  composite  materials 
under  various  storage  conditions. 

DESCRIPTION:  The  use  of  composite  materials  for  weapons  and  weapons  systems 
within  the  Department  of  Defense  (DOD)  is  Increasing  every  year.  Until 
recently,  the  primary  usage  had  been  with  aircraft  for  which  there  already 
existed  a  data  base  which  DOD  could  compare.  The  use  of  com-posite  materials 
for  air-to-air  and  alr-to-surface  weapons  is  now  being  seriously  studied.  The 
fundamental  goal  of  this  task  is  to  develop  a  plan  for  testing  the  Impact  of 
long  term  dormant  storage  on  various  composite  materials. 

Phase  I  of  this  SBIR  task  is  to  identify  composite  materials  in  use  today  and 
recommend  a  plan  for  identifying  their  deterioration  levels  during  extended 
storage. 

Phase  II  of  this  SBIR  task  will  be  laboratory  demonstration  of  the  reaction  of 
composite  materials  to  simulated  USAF  munition  storage  conditions. 


AF89-007.  TITLE:  Analysis  of  Ballistic  Range  Data  Using  Artificial 
Intelligence 

OBJECTIVE:  To  employ  artificial  Intelligence  to  expedite  the  reduction  of 
aeroballlstlc  range  data. 

DESCRIPTION:  The  development  of  a  "User  Friendly  Expert  System"  employing  the 
emerging  field  of  Artificial  Intelligence  is  required  to  reduce  the  3-5  year 
on-the-job  experience  required  to  become  an  expert  in  data  analysis.  The 
technology  being  sought  will  merge  the  current  analysis  techniques  with  an 
artificial  intelligence  system  such  that  the  time  of  the  learning  process  is 
substantially  reduced  and  the  quality  of  the  technical  analysis  Is  improved. 

Phase  I  of  this  SBIR  task  Is  to  employ  artificial  Intelligence  In  conjunction 
with  the  current  "Linear  Theory"  analysis  of  experimentally  measuring 
trajectories.  Presently  a  knowledgeable  engineer  Is  required  to  examine  the 
data  in  order  to  make  reasonable  "initial  guesses"  for  the  linear  theory 


routines.  The  accuracy  of  these  guesses  greatly  affects  the  ability  of  the 
routines  to  successfully  fit  the  equations  of  motion  to  the  experimental 
trajectory.  Artificial  Intelligence  could  be  used  to  reduce  the  experience 
needed,  time  and  effort  In  this  process. 

Phase  II  of  the  SBIR  task  Is  to  use  the  same  type  of  artificial  Intelligence 
scheme  for  use  with  the  slx-degree-of -freedom  (6-DOF)  nonlinear  routine. 
Similar  Initial  guesses  are  required  for  the  6-DOF  Input  in  order  for  these 
routines  to  converge  to  the  correct  solution. 


AF89-008.  TITLE:  Composition  Control  of  Bulk  High  Temperature 
Superconductors  for  Infrared  (IR)  Sensors 

OBJECTIVE:  To  demonstrate  Improved  IR  sensors  using  high  temperature 
superconductors  of  precisely  controlled  composition. 

DESCRIPTION:  Recent  rapid  developments  In  high  temperature  superconductors 
have  shown  that  a  basic  understanding  of  superconductivity  Is  lacking.  Very 
little  Is  known  about  the  exact  mechanism  of  high  temperature  superconductiv¬ 
ity.  Any  useful  developments  In  IR  sensors  using  high  temperature  supercon¬ 
ductors  will  depend  on  a  more  thorough  understanding  of  superconducting 
mechanism  as  they  relate  to  the  mlcrostructural  aspects  of  the  material.  It 
has  been  hypothesized  that  present  materials  only  exhibit  superconductivity 
along  distinct  paths  within  the  bulk  of  the  material  Instead  of  throughout  the 
material  because  of  the  lack  of  composition  control  of  the  mixture  during 
fabrication.  Making  practical  long-wavelength  IR  sensors  requires  supercon¬ 
ductivity  to  be  achieved  throughout  the  entire  cross-section  of  the  material 
rather  that  just  along  these  distinct  paths.  Methods  must  be  established  for 
precise  composition  control,  characterization,  and  standardization  of  bulk 
ceramic  superconductors. 

Phase  I  should  investigate  methods  of  fabricating  superconductor  sensor 
elements  that  have  precisely  controlled  composition  and  microstructure.  The 
sensor  elements  fabricated  using  these  techniques  will  be  tested  to  determine 
what  effect  composition  control  has  on  the  relative  amount  of  superconductiv¬ 
ity  and  on  measurement  of  critical  current  density  versus  temperature  needed 
for  practical  IR  sensors.  Phase  II  will  exploit  favorable  composition  control 
methods  for  characterization  and  standardization  of  superconductor  compounds 
for  IR  sen-sors.  These  methods  shall  be  used  In  the  fabrication  of  prototype 
IR  sensors  for  testing  to  determine  spectral  response  and  operating 
temperature  range. 


AF89-009.  TITLE:  Computational  Continuum  Mechanics  for  Conventional  Warhead 
Design  and  Analysis 

OBJECTIVE:  To  develop  Improved  computational  methods  and  physical  models  for 
hydrocode  applications  to  conventional  weapon  design. 

DESCRIPTION:  New  methods  are  sought  to  extend  current  capabilities  of 
hydrocodes  using  either  finite  difference  or  finite  element  methods  to  solve 
Impact  problems  or  problems  Involving  the  explosive  acceleration  of  metals. 
Innovative  developments  In  constitutive  modeling  and  fracture  modeling  are 
desired  to  more  realistically  treat  weapon-target  Interaction  processes.  More 
efficient  computational  algorithms  are  required  for  treatment  of  three- 
dimensional  warhead  concepts  under  con-slderatlon.  Phase  I  efforts  should  be 
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limited  to  the  evaluation  of  a  single  area  of  research  related  to  either 
computational  techniques  or  material  modeling.  Phase  II  efforts  should 
demonstrate  the  capabilities  in  the  framework  of  a  research  code  or  a 
temporarily  modified  hydrocode  such  as  HULL,  EPIC,  DYNA,  or  any  other  code 
generally  available  to  the  research  community.  Follow-on  efforts  should 
address  formal  implementation  in  specific  hydrocodes. 


AF89-010.  TITLE:  Multi-stage/Multi-Mode  Air-to-Surface  Warhead  Technology 

OBJECTIVE:  Develop  technology  for  next  generation  of  alr-to-sur£ace  missiles 
for  mobile  ground  target  defeat. 

DESCRIPTION:  Improvements  in  modern  armor  technology  have  presented  a  special 
challenge  for  anti-armor  missile  warhead  designers.  This,  combined  with  the 
range  of  vehicle  types  incorporated  in  mobile  ground  targets  such  as  a 
motorized  rifle  battalion,  make  it  desirable  for  the  warhead  to  change  its 
functional  characteristics  as  a  result  of  input  data  from  either  smart  fuzing 
and/or  advanced  sensors.  Multi-dimensional  warhead  design  approaches  ace 
needed  to  increase  warhead  effectiveness  as  a  result  of  this  information  flow. 
Some  examples  of  required  research  in  warhead  design  includes  materials 
selection,  dual/tandem  warheads,  fuzing/inltlation  requirements,  and  sensor 
requirements.  Research  pertaining  to  the  next  generation  of  smart 
submunitions  Is  also  needed.  All  work  should  be  responsive  to  the  developing 
sensor/ fuzing  technologies.  Phase  I  work  should  focus  on  developing  a 
fundamental  understanding  through  basic  research  of  some  unique  idea  in  the 
areas  previously  mentioned  (materials  selection, dual/tandem  warheads,  etc.). 

Phase  II  work  should  exploit  the  understanding  developed  in  Phase  I  to  mature 
the  concept  and  show/ demonstrate  potential  warhead  applications. 


AF88-011.  TITLE:  Precision  High  Speed  Test  Track  Position  Time  Data  System 

OBJECTIVE;  To  develop  a  system  that  will  time  sled  position  data  to  within 
one  microsecond. 

DESCRIPTION:  The  United  States  Air  Force  High  Speed  Test  Track  at  Holloman 
Air  Force  Base,  New  Mexico  has  a  requirement  to  obtain  precision  position  time 
data  on  rocket  propelled  sleds.  The  sled  velocities  where  the  precise  data 
are  required  range  from  2000  feet  per  second  to  8000  feet  per  second.  The 
data  gathering  area  is  1000  feet  long  and  the  1000  foot  area  may  be  selected 
at  any  Interval  along  the  50,000  foot  long  Test  Track;  therefore,  the  system 
must  be  portable.  A  minimum  of  25  data  points  are  required;  there  will  be  25 
time  measurements  to  correspond  with  25  positions  In  the  1000  foot  interval. 
The  requirement  for  the  time  accuracy  is  one  microsecond  and  the  implications 
of  this  are  substantial.  The  time  delays  associated  with  an  Ideal  telemetry 
system  range  from  2  to  33  microseconds  along  the  50,000  foot  Test  Track  and 
there  are  additional  delays  inherent  In  the  telemetry  hardware.  These  delays 
can  be  calculated  and  measured,  but  they  cannot  be  eliminated.  A  telemetry 
system  will  be  used  to  transmit  the  time  data  to  minimize  delay  times.  The 
telemetry  system  will  be  furnished  by  the  Test  Track.  The  trackside  data 
system  will  be  surveyed  In  place  and  rigidly  mounted  to  prevent  any  change  in 
position  from  sled  shock-waves  and  overpressures.  The  trackside  data  system 
will  also  have  to  be  rugged  to  withstand  the  aerodynamic  pressures  and  the 
effects  of  rocket  motor  blasts.  The  environmental  conditions  are  also  severe. 
The  summer  temperatures  reach  120  degrees  or  more  on  the  Test  Track  and  a 
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shimmering  effect  Is  seen  in  the  air  waves  i)ear  the  ground  under  these 
conditions*  Early  morning  temperature  Inversions  near  ground  level  are  also  a 
common  occurrence  near  the  Test  Track* 

The  program  will  develop  the  hardware  to  obtain  time  data  on  high  velocity 
sleds  and  the  mounting  hardware  to  Install  the  trackslde  data  system  at 
various  locations  along  the  Test  Track* 


AF89-012*  TITLE;  Hypervelocity  Launcher  Research 

OBJECTIVE;  Advance  hypervelocity  launcher  technology  through  advancements  in 
related  subsystem  and  diagnostic  technology  development* 

DESCRIPTION;  New  and  Innovative  ideas  and  concepts  are  desired  in  the  area  of 
hypervelocity  launcher  technology*  Programs  stressing  either  experimental 
research  or  theoretical  analysis  are  acceptable*  Proof-of-principle 
experiments  at  the  system  level  as  well  as  subsystem  technologic  research 
addressing  critical  Issues  for  electrothermal,  electro-magnetic,  and  advanced 
gas  gun  concepts  are  of  Interest*  Desired  research  areas  Include  but  are  not 
limited  to  hypervelocity  launcher  diagnostic  and  Instrumentation  techniques 
emphasizing  data  Integrity  In  launcher  hosted  environments,  launcher  power 
conditioning,  distribution  and  feed  emphasizing  high  efficiency*  The 
following  specific  examples  are  typical* 

Velocity  Measurement  Diagnostics*  Innovative  methods  for  measurements  of 
projectile  velocity  both  In-bore  and  down  range  are  sought*  Desirable 
features  Include  high  immunity  to  plasma  and  EMP,  high  accuracy  (.1%),  high 
sampling  rate  (>lMHz),  broad  range  (0*1-20  km/ sec),  rapid-fire/multishot 
applicability  (5-10  shot  bursts  at  1-20  shots/sec)* 

Ultrasound  Diagnostics  for  Hypervelocity  Launchers*  Innovative  applications 
of  highly  time  and/or  spatially  resolved  ultrasound  diagnostic  methods  to  the 
areas  of;  plasma  armature  structural  phenomenology,  project llebore  Interface, 
plasma  density  and  boundary  layer,  dynamic  measurements  of  barrel  structural 
Integrity,  bore  erosion  and  real  time  telemetry* 

High  Temperature  Superconductor  Opening  Switch.  Innovative  methods  for  a 
solid  state  high  current  opening  switch  employing  high  temperature  super¬ 
conducting  material  are  sought*  With  rapid  fire  electromagnetic  launcher 
application  as  the  goal  the  required  technologies  include;  high  cooling  rate 
high  temperature  structures,  fabrication  techniques,  rapid-uniform  quenching 
methods,  and  high  current  normal  conductor  Interfaces* 


AF89-013*  TITLE:  Computational  Fluid  Dynamic  Model  of  Projectile  Impacts 
Into  Fuel  Tanks 


OBJECTIVE;  Use  computational  fluid  dynamic  (CFD)  models  to  simulate  the 
reactions  within  fluid-filled  ■.s.nks* 

DESCRIPTION;  Air-to-air  missile  warhead  fragments  that  impact  onto  aircraft 
targets  can  produce  damage  from  a  number  of  causes*  One  such  cause  is  rupture 
of  fuel-filled  fuel  tanks  positioned  around  the  air  inlet  to  the  aircraft 
engine*  Another  cause  Is  complete  penetration  through  the  fuel-filled  tank, 
exiting  the  tank  and  damaging  components  burled  deep  inside  the  aircraft,  such 
as  the  engine*  CFD  methods  may  be  helpful  In  determining  the  reactions  to 
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Impacting  warhead  fragments  caused  by  the  fuel  In  the  aircraft  fuel  tanks. 
These  reactions  will  dictate  whether  or  not  the  fuel  tanks  rupture,  or  whether 
or  not  the  fragments  pass  completely  through  the  tanks  before  they  lose  their 
total  velocity  and  are  entrapped  within  the  tank. 

The  fundamental  goal  of  this  SBIR  task  Is  to  model  the  Impact  of  a  warhead 
fragment  of  given  size,  weight  and  striking  velocity  Into  a  fuel-filled  tank. 
Then,  the  reactions  of  the  fragment,  the  fuel  and  the  tank  will  be  described 
in  theoretical  terms. 

The  technical  challenge  Is  to  develop  the  CFD  techniques  that  apply  to  this 
highly  transient  event,  over  the  critically  short  time  periods  wherein  the 
fragment's  momentum/ energy  Is  transferred  to  the  fluid,  and  ultimately  the 
tank  and  tank  supports. 

Phase  I  of  this  SBZR  task  Is  to  identify  available  data  on  impacts  of  warhead 
fragments  on  fuel  tanks,  and  to  review  literature  in  the  technical  area  of 
hydrodynamic  ram.  Preliminary  studies  will  be  made  of  the  controlling 
parameters  describing  the  phenomena  of  fragment  penetration  Into  fluids,  '^ne 
purpose  of  this  Initial  task  Is  to  Identify  the  feasibility  of  using  CBD  to 
predict  effects  on  warhead  fragments  from  fuel-filled  tanks.  The  feasibility 
germination  shall  be  demonstrated  by  sample  CPD  computations  Illustrating  some 
facets  of  the  total  problem. 

Phase  II  of  this  SBIR  task  will  be  directed  towards  a  full  demonstration  of 
CFD  analysis  of  a  fuel-filled  tank  Impacted  by  warhead  fragments.  The  Phase 
II  effort  will  Include  tank  rupture  from  fragment  Impact,  complete  perforation 
of  the  tank  where  the  fragment  enters  one  side  and  exits  the  other,  and  the 
case  where  the  fragment  merely  loses  Its  total  Impact  velocity  and  Is  captured 
within  the  fluid. 


AF89-01A.  TITLE:  Innovative  Methods  for  Target  Detection  In  Aerosols 

OBJECTIVE:  To  demonstrate  Improved  target  detection  devices  that  can 
discriminate  a  target  In  an  aerosol. 

DESCRIPTION:  The  Air  Force  Armament  Laboratory  is  Interested  In  innovative 
optical  techniques  for  target  detection  through  aerosols.  Although  all- 
weather  optical  fuzes  would  be  ideal,  current  optical  fuzes  are  limited  by  the 
Inabll:.'  f  to  operate  reliably  in  or  through  aerosols. 

Phase  I  Is  a  feasibility  study  to  evaluate  unique  passive  and/or  active 
optical  fuzing  techniques.  The  techniques  considered  should  be  evaluated  on 
the  basis  of  performance  (especially  In  aerosols),  complexity,  cost  and 
reliability. 

Phase  II  should  use  the  Information  gained  In  Phase  I  to  construct  breadboard 
optical  fuze  sensors  for  testing.  The  most  promising  conceptCs)  shall  be 
constructed  and  tested  for  ability  to  discriminate  a  target  In  an  aerosol 
environment. 


AF89-015.  TITLE:  Innovative  Methods  for  Fabrication  and  Polishing  Conical 
Fiber  Optic  Arrays 
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OBJECTIVE:  To  demonstrate  polishing  techniques  that  maximize  optical 
throughput  while  minimizing  internal  reflections* 

DESCRIPTION:  The  Air  Force  Armament  Laboratory  is  interested  in  innovative 
techniques  for  fabricating  optical  target  detection  devices.  Current  array 
fabrication  and  polishing  methods  are  inadequate  to  reach  desired  performance 
levels.  Making  practical  fiber  optic  arrays  for  sensors  requires  control  of 
the  flber-to-holder  bonding  to  reduce  damage  to  the  fibers  during  polishing  as 
well  as  Improved  methods  of  coupling  between  fibers,  laser  diodes  and 
photodetectors.  Also  Improved  performance  and  uniformity  of  optical  splitters 
(star  couplers)  is  desired. 

Phase  I  of  the  task  should  investigate  methods  of  conical  array  fabrication 
and  polishing.  The  arrays  fabricated  using  these  techniques  shall  be  tested 
to  determine  throughput  and  losses  due  to  internal  reflection. 

Phase  II  of  this  task  shall  use  the  information  gained  in  Phase  I  to  fabricate 
a  breadboard  optical  target  detection  device  and  to  characterize  its 
performance. 


AF89-016.  TITLE:  Application-Specific  Integrated  Circuits  for  Weapons 
Effects  Assessments 


OBJECTIVE:  Evaluate  the  use  of  application-specific  integrated  circuits 
(ASICs)  in  conventional  weapon  technology  assessments. 

DESCRIPTION:  The  DOD  services  have  developed  a  mature  technological 
foundation  for  the  evaluation  of  conventional  weapons  effects  against  all 
types  of  materiel  targets.  The  fundamental  objective  of  this  task  is  to 
evaluate  the  potential  cost  savings,  if  any,  that  may  be  realized  in  computer 
resources  expended  (computer  time  costs,  mini-computer  purchases,  code 
architecture  studies,  etc.)  in  running  computer  codes  standard  within  the  DOD 
using  ASICs.  Trade-offs  need  to  be  evaluated  in  costs  of  ASICs  that  are 
dedicated  to  certain  repetitive  computations  against  the  ordinary  costs  of 
running  FORTRAN  computer  programs  on  mainframe  or  mini-computers. 

Phase  I  of  this  SBIR  task  will  analyze  existing  weapons  effects  computer 
programs,  identify  areas  that  may  be  appropriate  to  ASIC  applications  and 
access  the  projected  cost  effectiveness  of  using  ASICs  in  place  of  computer 
code  computations  on  a  variety  of  computer  hardware. 

Phase  II  of  the  SBIR  task  is  expected  to  be  the  application  of  a  specific  ASIC 
prototype  to  a  specified  portion  of  a  weapon  effects  program,  so  that  the 
results  of  the  methods  that  use  ASIC  technology  can  be  compared  to  those  using 
simple  computer  codes. 


AF89-017.  TITLE;  Innovative  Technology  for  Rapid  Area  Clearance  of 
Unexploded  Ordnance 

OBJECTIVE:  Investigate  innovative  technologies  for  rapid  area  clearance  of 
unexploded  ordnance  from  critical  areas. 

DESCRIPTION:  Enhanced  Base  Recovery  After  Attack  (BEIAAT)  operations  are 
needed  to  restore  sortie  generation  capability  as  soon  as  possible.  The  Air 
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Force  is  looking  to  advanced  technology  to  provide  BRAAT  operations.  The  first 
step  in  the  BRAAT  process  is  to  remove,  destroy  or  neutralize  unexploded 
ordnance,  including  large  numbers  of  anti-personnel  and  anti-materiel 
submunitions  dropped  on  the  air  base  to  impede  BRAAT  operations.  Current 
explosive  ordnance  disposal  (EOD)  operations  are  conducted  very  slowly  and 
deliberately  on  a  one  person/one  munition  basis.  One  Improvement  currently 
being  pursued  by  the  Air  Force  Involves  the  development  of  an  armored 
bulldozer  equipped  with  a  clearance  blade  to  push  submunitions  from  critical 
hard  surfaces.  This  approach  has  some  limitations  and  more  Importantly  does 
not  solve  the  complete,  overall  rapid  area  clearance  problem.  Most  current 
R&D  efforts  are  oriented  toward  the  range  clearing  problem  (priority  on 
safety,  but  slow)  or  the  minefield  breaching  situation  (rapid,  but  clears  only 
a  narrow  strip).  The  air  base  rapid  area  clearance  situation  is  not  being 
addressed.  In  addition,  with  the  expected  development  of  increasingly 
sophisticated  munitions,  submunitions  and  mines  the  rapid  area  clearance 
problem  will  become  even  more  difficult  in  the  future. 

Phase  I  will  investigate  advanced  and  innovative  technologies  to  determine 
those  applicable  to  rapid  area  clearance  of  unexploded  ordnance  from  critical 
air  base  sortie  generation  facilities. 

Phase  II  will  develop  a  feasibility  demonstration  of  the  most  promising 
approaches. 


AF89-018.  TITLE;  Miniaturization  of  Signal  Processing  Components  for 
Guided  Interceptors 

OBJECTIVE:  Identify  methods  of  minimizing  the  mass  and  volume  of  on-board 
processing  electronics  for  guided  weapons. 

DESCRIPTION:  The  Air  Force  is  currently  Investigating  technology  that 
involves  design  of  guided  interceptors  where  mass  and  volume  are  severely 
restricted  and  processing  of  Images  at  a  very  high  rate  is  required.  The 

processors  must  be  able  to  handle  data  from  over  16,000  pixels  at  a  lOOHz 

rate,  and  must  perform  a  series  of  operations  on  each  pixel  for  each  frame. 

The  processor  must  be  able  to  withstand  harsh  space  and  launch  environments. 
The  Air  Force  is  interested  in  Innovative  approaches  to  reducing  the  processor 
volume,  mass  and  power  requirements  while  maximizing  the  capabilities  of  the 
unit.  New  technologies  such  as  very  high  speed  integrated  circuits  (VHSIC) 
and  gallium  arsenide  seem  to  have  shortfalls  in  meeting  the  needs  for  the 

processor.  An  innovative  technique  is  required  to  meet  the  far-term 

Interceptor  weight  goal,  and  must  maximize  the  use  of  available  space  and 
weight  for  processing.  Techniques  such  as  combination  of  functions  between  the 
sensor,  signal  processor  and  structural  support  of  the  unit  are  of  particular 
interest.  Use  of  preprocessing  techniques  to  remove  background  information 
and  limit  processing  time  are  also  of  interest. 

The  primary  goal  of  this  effort  is  to  develop  and  tes*"  an  approach  for  meeting 
the  processor  requirements  in  the  allowable  volume  ant’  mass. 

The  technical  challenge  is  to  perform  standard  image  processing  operations 
such  as  gain  and  offset,  thresholding,  centroiding,  track  and  aim-point 
determination  within  the  limited  volume  and  mass  at  a  very  high  frame  rate. 

Phase  I  of  this  SBIR  task  is  to  investigate  different  schemes  for  performing 
the  functions  and  to  develop  comparisons  of  the  capability  of  each  to  reduce 
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the  processor  weight  and  volume  and  the  processing  power  of  each  scheme.  The 
Investigation  will  produce  a  report  which  Illustrates  the  comparison,  the 
maturity  of  the  technologies  and  the  advantages  and  disadvantages  of  each. 
Phase  I  will  also  result  In  the  design  of  a  processor  using  the  best  candidate 
technology. 

Phase  II  will  consist  of  a  design  and  fabrication  of  a  breadboard  unit  using 
the  design  developed  In  Phase  I. 


AF89-019.  TITLE:  Fault  Tolerant  Processors  for  Guided  Interceptors 

OBJECTIVE:  To  Identify  fault  tolerant  methods  of  signal  and  data  processing 
for  guided  Interceptors. 

DESCRIPTION:  The  Air  Force  Is  currently  Investigating  the  use  of  signal  and 
data  processors  for  Interceptor  applications  requiring  long  llfe-tlmes,  high 
reliability  and  low  maintenance.  Processors  are  required  for  this  application 
which  have  extended  operating  capabilities  and  which  Include  features  such  as 
redundancy  and  error  checking.  The  processor  to  be  developed  from  this 
Interceptor  must  be  able  to  withstand  a  harsh  storage  and  launch  environment 
and  must  have  a  shelf  life  of  up  to  ten  years  In  orbit.  The  ability  to 
perform  prelaunch  checkout  of  the  processor  Is  limited  due  to  the  extremely 
short  engagement  times  for  the  Interceptor.  Also,  the  endgame  processing  rate 
requires  that  the  processor  be  functional  throughout  this  critical  time.  The 
volume  and  mass  available  onboard  the  Interceptor  are  extremely  limited  and 
therefore  minimize  the  amount  or  redundancy  which  can  be  employed. 

The  primary  goal  of  this  effort  Is  to  develop  fault  tolerant  techniques  which 
will  allow  the  Interceptor  to  perform  Its  mission.  The  developed  techniques 
should  allow  for  error  checking  of  functions  during  flight  of  the  Interceptor 
and  should  provide  for  alternate  paths  and  graceful  degradation  In  the  event 
of  component  failure. 

Phase  I  of  this  effort  will  be  a  study  of  the  requirements  for  fault  tolerance 
onboard  the  Interceptor  Including  a  list  of  critical  functions  and  timing 
required  for  those  functions.  The  study  will  also  Identify  available 
techniques  for  Implementing  fault  tolerant  schemes  to  Insure  that  the 
functions  are  performed.  The  study  should  Include  an  assessment  of  the  Impact 
of  each  technique  on  processing  speed,  and  on  Interceptor  mass  and  volume. 

Phase  II  of  this  effort  will  be  the  design  and  development  of  a  bread-board 
processor  employing  the  technique  from  Phase  I  which  appears  most  capable  of 
meeting  the  Interceptor  goals. 


AF88-020.  TITLE:  Plastic  Extrusions  for  Military  Container  Design 

OBJECTIVE:  Develop  plastic  extrusions  for  use  In  place  of  aluminum  extrusions 
for  military  containers. 

DESCRIPTION:  Aluminum  extrusions  have  proven  more  cost  effective  than  steel 
fabrications  for  medium  to  large  munitions  and  military  equipment  containers 
developed  during  the  past  ten  years.  Increasing  aluminum  prices  and  recent 
advancements  In  plastics  technology  may  make  plastic  extrusions  the  next 
development  breakthrough.  Plastic  extrusions  may  offer  lower  tooling  and 
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fabrication  costs,  lower  maintenance,  lower  weight  than  aluminum  and 
"weatherable"  plastics  which  may  be  able  to  meet  a  20-year  life  requirement* 

The  Phase  1  effort  should  Investigate  the  adaptability  of  existing  aluminum 
extrusion  profiles  to  plastic  extrusions,  and  determine  or  develop  suitable 
plastic  formulations  for  this  application*  Phase  I  should  result  In  candidate 
profiles  and  formulations  for  Phase  11  work* 

Phase  11  should  consist  of  development  of  prototype  contalner(s)  using  Phase  1 
candidates  selected  for  further  development,  and  should  address  major 
produclblllty  concerns,  such  as  tooling,  joining  and  manufacturing  methods* 


AF89-021*  TITLE:  Aerospace  Ground  Environmental  Simulation  Testing 

OBJECTIVE:  Develop  advanced  teat  and  evaluation  techniques,  Instrumentation 
and  facilities* 

DESCRIPTION:  New  and  Innovative  Ideas  and  concepts  are  needed  to  develop 
facilities,  methods  and  techniques  to  accomplish  the  testing$needed  to  meet 
requirements  for  aerodynamic,  propulsion,  space,  and  reentry  testing* 
Simulation  of  aerodynamic  flight  conditions  In  large  test  facilities  Is  a  very 
expensive  and  technically  challenging  endeavor*  Means  of  generating  the  flow 
conditions,  the  test  technique  and  the  measurement  of  performance  and  flow 
parameters  Is  of  Interest*  One  specific  example  of  a  technical  need  Is  a 
method  to  heat  and  contain  air  on  a  large  scale  for  true  temperature  condi¬ 
tions  for  testing  at  hypersonic  flight  conditions*  Some  examples  of  needs  are 
aircraft/store  separation,  transonic  wall  interference,  viscous  simulation, 
turbulence  measurement,  boundary  layer  diagnostics,  diagnostics  of  high 
enthalpy  flows,  hypersonic  nozzle  design  and  throat  heat  transfer,  and  real 
gas  computational  analysis*  Other  examples  of  areas  of  desired  research  are 
generation  of  hypersonic  flow  conditions  for  large  scale  aerodynamic, 
aerostructural,  aerothermal,  and  propulsion  testing  in  ground  facilities* 
Generation  of  the  test  environment,  measurement  of  the  test  conditions,  analy¬ 
sis  and  Interpretation  of  the  test  results  are  also  within  the  scope  of 
Interest*  Space  propulsion  testing,  contamination  effects  and  scene  sources 
are  of  Interest*  Hypervelocity  launchers  for  reentry  and  Impact  testing,  along 
with  associated  operational  and  measurement  problems  are  of  Interest*  Many  of 
the  methods  of  simulation  now  used  for  these  technical  areas  either  Involve 
compromise  of  test  conditions,  high  cost,  poor  productivity,  or  other  major 
problems  where  Innovative  approaches  might  provide  much  needed  benefits* 


AF89-022*  TITLE:  High  Surface  Temperature  Measurement  Techniques 

OBJECTIVE:  Develop  Instrumentation  and  measurement  techniques  to  measure  test 
article  wall  temperatures  from  3000-4500F* 

DESCRIPTION:  Hlgh-enthalpy  ground  test  facilities  are  currently  under 
development  at  AEDC  to  support  the  development  of  future  aerospace  systems*  To 
complement  these  new  test  facilities,  significant  advancement  must  be  made  In 
the  test  Instrumentation  to  measure  temperatures  In  the  3000-4500F  range*  Such 
Intrusive  techniques  as  thermocouples  and  calorimeters  are  limited  by  material 
survivability  and  application  techniques*  Non-lntruslve  techniques  often  rely 
on  an  accurate  knowledge  of  temperature-dependent  material  properties,  such  as 
emlsslvlty  and  transmissivity,  which  are  difficult  to  measure  even  at  lower 
temperatures*  Also,  current  non-lntruslve  techniques  have  limited  spatial 
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resolution  and  are  directionally  sensitive  which  complicates  the  Interpreta¬ 
tion  of  measurements.  Emphasis  for  the  development  and  validation  of  elevated 
wall  temperature  measurement  techniques  should  be  placed  on  measurement  accu¬ 
racy,  Instrument  survivability  for  repeated  use,  and  measurement  compatibility 
with  high  temperature  materials,  such  as  those  envisioned  for  use  In  future 
flight  systems. 


AF89-023.  TITLE;  Plasma  Density  Measurement  System 

OBJECTIVE;  Develop  a  measurement  system  capable  of  determining  free  electron 
concentration  values  near  models  In  arc  heated  flow  fields  and  near  the 
surface  of  hypervelocity  projectiles. 

DESCRIPTION;  A  key  parameter  In  radar  Bore  Site  Error  (BSE)  related  testing  Is 
the  free  electron  density  (or  plasma  density)  near  the  surface  of  the  radar 
window.  Radar  BSE  related  testing  is  now  being  conducted  at  AEDC  In  the 
hypervelocity  range/track  G  and  the  HEAT-Hl  arc  facility.  Presently  the  plasma 
density  Is  determined  Indirectly  by  fitting  a  microwave  transmission  model  to 
available  data.  A  more  direct,  spatially  resolved  technique  Is  required  In 
order  to  Improve  data  analysis.  The  plasma  measurement  system  should  be 
capable  of  determining  free  electron  concentrations  at  distances  from  0.1  mm 
to  25  mm  from  moving  surfaces  with  a  spatial  resolution  of  0.1  mm.  For  the 
range/ track  application  available  measurement  time  Is  very  short  (on  the  order 
of  0.5  microsecond).  Provisions  for  shot-to-shot  model  location  variations 
should  also  be  Incorporated  In  the  system  design.  For  the  arc  heater 
application,  measurements  must  be  taken  through  a  pulsating,  turbulent,  high 
temperature  flow  field.  The  electron  concentration  range  from  10  to  the 
eleventh  power  (10  exp  11)  to  10  to  the  seventeenth  power  (10  exp  17) 
electrons  per  cubic  centimeter.  Is  of  Interest.  A  laser  Thompson  scattering 
approach  Is  of  special  Interest. 


AF89-024.  TITLE;  High  Temperature  Strain  Measurement  System 

OBJECTIVE;  Develop  the  technology  necessary  to  make  reliable  strain 
measurements  In  the  temperature  range  of  2000F  to  4000F  for  wind  tunnel  teat 
applications. 

DESCRIPTION:  Current  state-of-the-art  in  strain  measurement  is  limited  to 
approximately  1800F  and  Is  highly  unreliable  at  the  higher  temperatures.  A  new 
strain  measurement  technique  or  principle  may  very  well  be  required  In  this 
endeavor.  The  technique  must  be  compatible  with  metallic,  graphite,  graphite 
composite,  and  possibly  other  advanced  structural  materials.  This  technology 
Is  needed  for  advanced  materials  testing  as  well  as  confirmation  of  flight 
vehicles  to  be  tested  In  advanced  test  facilities  (HYFAC)  at  the  AEDC. 


AF89-025.  TITLE:  High  Temperature  Flow  Turbulence  Measurement  System 

OBJECTIVE:  Develop  a  measurement  system  capable  of  determining  turbulent 
Intensity  In  high  temperature,  high  velocity  flow  fields  generated  In  arc 
heated  facilities. 

DESCRIPTION:  The  heat-transfer  rate  to  models  In  high  temperature,  high 
velocity  arc  heated  flow  fields  Is  a  key  simulation  parameter  In  reentry 
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systeos  testing.  The  calculated  heat-transfer  rates  to  probes  In  AEDC  arc 
facilities  can  be  significantly  less  than  the  measured  values  if  a  laminar 
heat-transfer  math  model  is  used.  One  possible  reason  for  this  discrepancy  is 
turbulence  enhanced  heat  transfer.  A  measurement  system  for  determining 
turbulent  intensity  on  a  point-by-point  basis  in  a  hypersonic  (Mach  2  to  9), 
high  temperature  (up  to  10,000R  total  temperature)  flow  is  required  to 
characterize  the  flow  fields  and  help  identify  the  heat-transfer  discrepancy. 
The  system  should  be  capable  of  sweeping  a  24-lnch-dlam  flow  field  in  three 
seconds  or  less  with  a  spatial  resolution  of  2  mm.  Turbulent  intensity  values 
from  0.005  to  0.3  should  be  measurable  to  a  resolution  of  plus  or  minus  0.002. 
A  noninterference  laser  fluorescence  technique  is  of  special  interest. 


AF80-026.  TITLE:  In-situ  Optical  Property  Measurement  System 

OBJECTIVE:  Develop  an  in-sltu  optical  property  measurement  system. 

DESCRIPTION:  The  system  must  be  capable  of  measuring  the  IR  optical  proper¬ 
ties  without  the  need  for  a  sample  of  the  surface  to  be  removed  and  provide 
bidirectional  reflectivity  distribution  function  (BRDF)  and  hemispherical 
emlsslvlty  over  the  range  of  2-9  micrometers.  The  solid  surfaces  may  be 
either  metallic  or  dielectric  and  may  be  considered  to  be  smooth  but  not 
necessarily  highly  polished.  IR  surface  properties  are  required  on  a  wide 
variety  of  military  hardware.  The  primary  requirement  is  for  aircraft  engine 
exhaust  system  components.  The  system  should  be  portable  enough  to  allow 
optical  properties  to  be  assessed  on  both  flat  and  curved  surfaces  (radii  on 
the  order  of  30  cm).  Spectral  resolution  of  0.1  microns  and  angular 
resolution  of  the  BRDF  of  10  degrees  is  desired.  Compromises  between  cost, 
resolution,  accuracy  and  measurement  should  be  considered. 


AF89-027.  TITLE:  Corrosion  Resistant  Pressure  Transducer 

OBJECTIVE:  Develop  a  precision,  corrosion-resistant  pressure  transducer 
suitable  for  rocket  motor  chamber  pressure  measurements  during  propulsion 
testing. 

DESCRIPTION:  Presently,  most  precision  pressure  transducers  used  to  make 
pressure  measurements  during  rocket  propulsion  testing  are  constructed  of  304 
stainless  steel  and  similar  metals.  The  transducer  diaphragms  are  often 
damaged  by  corrosion  after  being  used  for  these  measurements.  Gases  present 
during  these  measurements  include  HCl  and  H2S04.  Typically,  these  pressure 
transducers  cannot  be  removed  from  the  rocket  motors  for  cleaning  for  at  least 
24  hours  after  the  test.  During  this  period,  acid  residues  continue  to 
Interact  with  the  diaphragm  and  other  parts  of  the  transducer,  gradually 
rendering  the  transducer  Inoperative.  A  pressure  transducer  is  needed  which 
can  be  used  to  measure  pressures,  without  damage,  in  such  corrosive  environ¬ 
ments.  Full  scale  ranges  from  5  to  2000  psia  are  needed  with  measurement 
uncertainties  less  than  0.5  per  cent  of  reading  from  10  to  100  per  cent  of 
full  scale. 


AF89-028.  TITLE:  Digital  Video  Data  Storage  System 

OBJECTIVE:  Develop  a  low  cost  data  acquisition  and  display  system  which  can 
digitize  and  store  video  data  at  standard  framing  rates  and  play  it  back  for 
processing  and  off-line  storage. 
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DESCRIPTION:  The  system  must  be  capable  of  digitizing  video  Images  on-line  at 
standard  video  framing  rates  of  30  frames  per  second  with  an  8  bit  pixel 
resolution  of  512  by  512.  A  memory  capacity  of  2  minutes  of  data  Is  required. 
The  hardware  should  Interface  with  RS-170  video  signals  for  both  Input  and 
output . 


AF89-029  TITLE:  CAD/CFD  Grid  Generation  Interface 

OBJECTIVE:  Develop  a  software  package  that  will  accept  as  Input  surface 
coordinate  Information  generated  by  Computer  Aided  Design  (CAD)  software  and 
transform  that  Input  Into  a  form  which  is  compatible  with  grid  generation 
software  used  In  the  application  of  Computational  Fluid  Dynamics  (CFD). 

DESCRIPTION:  The  software  package  must  be  capable  of  accepting  surface 
coordinate  Information  as  generated  by  existing  AEDC  CALHA  software.  Output 
generated  by  the  solicited  program  oust  be  In  a  format  which  existing  AEDC 
grid  generation  programs  (SVTGD2D/3D)  will  readily  accept.  The  proposed 
software  package  must  be  user  friendly  (menu  driven)  and  must  execute  on  AEDC 
hardware,  which  Includes  both  Apollo  (DN580  series  and  above)  and  Silicon 
Graphics  IRIS  (1000  and/or  2000  series  and  above)  work  stations.  Because  of 
the  Increasing  demand  for  flow  field  analysis  requiring  CFD,  and  because  there 
are  many  CAD  packages  available  on  the  market  today,  development  of  a  program 
which  could  bridge  the  gap  between  these  widely  used  technologies  should 
provide  a  much  needed  addition  to  the  users  of  this  application  software. 


AF89-030.  TITLE:  Continuous  Water  Monitoring  System 

OBJECTIVE:  Develop  a  system  to  monitor  return  cooling  water  flow  from  AEDC  to 
the  lake  and  provide  an  alarm  for  predetermined  levels  of  selected  Impurities 
such  as  ethylene  glycol. 

DESCRIPTION:  Process  cooling  water  at  AEDC  is  returned  to  Woods  Reservoir  and 
must  comply  with  federal  regulatory  guidelines  for  concentration  of  Impuri¬ 
ties.  A  continuous  monitor  and  alarm  system  Is  required  to  detect  environ¬ 
mentally  controlled  compounds,  l.e.,  oils,  ethylene  glycol,  methyl  chloride. 

In  the  cooling  water  return.  The  Instrument  should  be  accurate  to  a  few  parts 
per  million  and  provide  a  15  minute  analysis  response  time  to  permit  diversion 
of  contaminated  cooling  water  to  a  retention  pond. 


AF89-031.  TITLE:  Command,  Control  and  Communications  Systems /Subsystems 

OBJECTIVE:  Develop  iimovative  concepts  for  Air  Force  Command,  Control  and 
Communications  (C^)  Systems  and  Subsystems. 

DESCRIPTION:  This  covers  all  aspects  of  AF  C^  systems  and  subsystems. 
Proposals  may  address  subjects  not  specifically  given  In  other  SBIR  topics. 
Proposals  may  be  for  any  aspect  of  AF  C^  missions  Including:  Strategic  C^; 
General  Purpose  Forces  C^;  Ballistic  Missile  Tactical  Warning/Attack 
Assessment  C^;  Atmospheric  Surveillance  and  Warning;  World  Wide  C^;  Air 
Traffic  Control;  all  AF  ground  baaed  and  airborne  early  warning  systems;  all 
communications  systems;  and  C*^  Countermeasures  and  Electronic  Warfare.  This 
topic  offers  great  flexibility  to  both  proposers  and  Air  Force  managers.  Past 
submissions  Included:  advanced  communications  systems  concepts,  data  base 
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management  systems,  novel  Information  processing  systems,  multilevel 
communications  security  concepts,  artificial  intelligence  applications  to  AF 
systems,  air  surveillance  systems  and  target  detection  systems,  AF  managers 
evaluate  proposals  on  their  merits  and  applicability  to  ESD  programs. 


AF89-032.  TITLE;  Tactical  Command,  Control,  Communications  and  Intelligence 
(C^l)  Systems /Subsystems 

OBJECTIVE:  Develop  innovative  concepts  and  initiatives  for  Air  Force  tactical 
C^I  systems  and  subsystems. 

DESCRIPTION:  Topic  centers  on  increasing  the  war fighting  capabilities  of  the 
Tactical  Air  Forceps  (TAFs)  in  the  areas  of  command,  control,  communications 
and  intelligence.  The  systems  covered  in  this  topic  include,  but  are  not 
limited  to,  the  Airborne  and  Ground  Tactical  Air  Control  System  (TAGS),  NATO 
Air  Command  and  Control  System  (ACCS),  and  the  Korean  TACS  (KTACS),  and 
improvements  to  these  systems.  Specific  areas  of  interest  are  interoperabil¬ 
ity  in  Joint  and  combined  operations,  upgrades  and  improvements  through 
technology  and  application  of  existing  and  planned  systems  into  architectures 
for  the  future.  Proposals  may  address  specific  element,  such  as  the  Tactical 
Air  Control  Center  (TACC)  of  Air  Support  Operations  Center  (ASOC).  New 
Concepts  can  also  be  explored  addressing  technology's  impact  on  future  systems 
in  terms  of  operational  capability,  logistics,  mobility,  etc.  AF  managers 
evaluate  proposals  on  their  merits  and  applicability  to  ESD  programs. 


AF89-033.  TITLE;  Assessment  of  Electronic  Systems  Production  Designs  in 
Meeting  Functional  and  Physical  Requirements 

OBJECTIVE:  Develop  methodology  to  determine  whether  production  designs  can 
meet  functional  and  physical  requirements  of  electronic  systems  under 
development . 

DESCRIPTION:  When  applying  the  available  technology  to  produce  an  electronic 
system,  during  transition  from  engineering  design  to  production  design, 
undesired  characteristics  may  enter  the  production  design.  These  character¬ 
istics  can  result  in  the  production  design  not  meeting  system  physical  or 
functional  requirements.  The  DOD  acquisition  activities  cannot  afford  to 
uncover  such  occurrences  late  in  the  development  cycle,  or  worse,  during 
production.  Examples  of  these  characteristics  are:  crosstalk  and  reflections 
on  electrical  conductors;  line  delays  and  impedance  changes;  hardware  factors 
such  as  package  lead  pitch,  printed  wiring  board  line  widths  and  spacing, 
dielectric  thickness,  burled  vlas;  and  other  such  physical  or  electrical 
hardware  characteristics  may  cause  these.  The  goal  of  this  effort  is  to 
develop  a  tool  using  latest  state-of-art  techniques  or  tools  such  as  pattern 
recognition  and  classifier  theory,  artificial, intelligence,  or  expert  systems 
to  enable  contractor  and  government  engineers  to  identify  these  undeslred 
effects  in  candidate  production  designs  and  correct  them. 

AF89-034.  TITLE;  E-3  Sensor  Data  Fusion  Algorithms 

OBJECTIVE:  Develop  algorlthm(s)  for  air  surveillance  data/sensor  fusing 
(merging)  to  eliminate  multiple  tracks  from  a  single  target/track. 
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DESCRIPTION:  The  E-3  AWACS  currently  has  several  on-board  surveillance 
sensors,  e«g.  radar  and  IFF,  and  several  more  under  development.  As  the 
number  of  sensors  Increases,  the  air  surveillance  picture  displayed  at  the 
operator's  console  becomes  more  cluttered  and  confusing  when  a  single  target 
appears  as  multiple  sensor  outputs  on  the  display.  Fusing  (merging)  of 
several  tracks  for  the  same  target  into  a  single  track  Is  highly  desirable  to 
simplify  the  surveillance  picture  for  the  operator  and  to  Increase  target 
track  and  identification  accuracy.  Innovative  algorithms  which  can  fuse  data 
for  up  to  4000  simultaneous  targets  from  each  of  up  to  10  different  senors 
need  to  be  developed.  The  development  of  such  algorithms  may  Include 
demonstrations  and  evaluations  under  different  wartime  scenarios  using 
computer  simulations. 


AF89-035.  Title:  Hardening  Electronic  Devices  Susceptible  to  High  Power 
Microwave  (HPM)  Radiation 

OBJECTIVE:  Develop  High  Power  Microwave  (HPM)  hardening  techniques  for 
Incorporation  Into  existing  C^l  systems. 

DESCRIPTION:  At  high  microwave  and  millimeter  wave  frequencies  the  signal 
power  burnout  thresholds  determined  for  Electromagnetic  Pulse  (EMP)  excitation 
are  no  longer  valid.  There  Is  considerable  concern  over  the  susceptibility  of 
electronic  components  to  High  Power  Microwave  (HPM)  signal  Injection.  Lead 
Inductances,  stray  frequencies  significantly  alter  the  equivalent  circuit  and 
component  response  at  HPM  frequencies.  Many  ground-based  and  airborne 
electronic  systems  not  originally  threatened  by  HPM  radiation,  were  developed 
with  commercial  advanced  state-of-the-art  components  that  are  highly 
susceptible  to  HPM  effects. 

The  purpose  Is  to  develop  HPM  hardening  techniques  which  can  be  Incorporated 
Into  existing  mlcrowave/mllllmeterwave  equipment,  sensors  and  other 
subsystems  without  significant  system  modification.  A  few  of  the  typical 
systems  of  concern  are  Tactical  Air  Control  Center  (TACC),  E-3  AWACS,  JTIDS, 
HAVE  QUICK,  SINGARS  and  TRACALS.  These  systems  are  composed  of  many  sub¬ 
components  (Radars,  Radios,  Microwave,  Troposcatter,  computers  Power  Systems, 
etc).  The  effort  should  concentrate  on  one  of  two  subsystems  with  a  rationale 
for  their  selection.  The  product  will  be  a  description  of  potential  hardening 
devices /techniques,  effectiveness  of  each  technique  or  combinations  of  tech¬ 
niques  and  complexity  (cost,  etc)  of  specific  subsystem  Installation  and 
support /maintenance  requirements.  Phase  11  would  complete  above  efforts  and 
develop  product  specification  for  selected  technlques(s)  and  produce  an 
Initial  proof-of-concept  hardware  demonstration  package. 


AF89-036.  TITLE:  Neural  Computing  Architectures  for  Natural  Language  and/or 
Vision 

OBJECTIVE:  Develop  and  demonstrate  a  methodology  for  Interfacing  fine-grained 
neural  computing  architectures  with  human  elements  such  as  speech  and/or 
vision. 

DESCRIPTION:  One  of  the  most  Important  problems  confronting  machine  designers 
has  been  that  of  directly  Interfacing  computer  technology  with  human  elements. 
Recent  advances  In  neural  computing,  parallel  and  optic  computing,  an  linguis¬ 
tics  render  feasible  the  goal  of  natural  language  and  vision  Interfaces  for 
computer  systems.  Neural  computing  permits  the  Implementation  of  learning 


through  rules,  while  new  architectures  can  provide  the  performance  needed  by 
highly  concurrent  execution.  In  order  to  verify  these  concepts,  different 
approaches  should  be  experimented  with  for  knowledge  representation  and 
retrieval  using  neural  computing  techniques.  These  should  Include  associative 
retrieval,  layered  representation,  and  Interaction  among  different  knowledge 
sources  (such  as  a  blackboard  system).  Parallel  architectures  as  well  as 
optical  computing  techniques  should  be  Investigated.  Phase  I  would  Investi¬ 
gate  these  alternatives  and  Phase  II  would  develop  a  simulation  environment  as 
a  testbed  of  simple  applications. 


AF89-037.  TITLE:  Automated  Acquisition  and  Dissemination  of  Distributed 
System  Software  Design  Knowledge 

OBJECTIVE:  Develop  a  software  tool  capable  of  acquiring  and  disseminating  the 
knowledge  required  to  design  time-critical  applications  for  distributed 
computing  systems. 

DESCRIPTION:  High  performance  distributed  computing  systems  promise  a 
revolution  In  computing  power  and  reliability.  These  new  architectures  make 
It  possible  to  design  systems  which  can  meet  demanding  response  time,  through¬ 
put,  and  availability  goals.  However,  revolutionary  advances  In  software 
design  practice  will  be  required  before  the  potential  of  distributed  architec¬ 
tures  can  be  realized.  To  accomplish  this,  system  designers  must  be  provided 
with  appropriate  design  knowledge  for  exploiting  the  parallelism  In  their 
applications.  Issues  such  as  task  communication  and  synchronization,  shared 
memory  management,  software  to  hardware  mapping,  and  operation  during  failure 
modes  must  be  addressed.  Managing  the  complexity  and  quantity  of  the  software 
design  Information  for  effective  use  of  distributed  computing  systems  requires 
an  automated  software  tool  to  assist  In  Its  distribution.  In  addition, 
because  design  irules  are  highly  specific  to  the  architecture  and  the  applica¬ 
tion,  an  automated  tool  for  distributed  system  software  design  knowledge  Is 
also  needed.  The  knowledge  acquisition  tool  must  be  able  to  transform  general 
software  design  guidance  Into  architecture  and  application  specific  design 
rules.  Phase  I  will  find  measures  of  performance  and  means  of  control  for 
time-critical  distributed  system  software  designs,  design  a  software  tool  for 
dissemination  of  distributed  system  software  design  knowledge,  and  propose  and 
evaluate  a  method  for  acquiring  application  and  architecture  specific  software 
design  knowledge.  Phase  II  will  demonstrate  the  feasibility  of  the  proposed 
design  through  prototype  construction  and  evaluation.  This  prototype  will  be 
used  to  develop  specific  software  design  rules  for  a  selected  distributed 
system  application. 


AF89-038.  TITLE:  Command,  Control,  Communications  and  Intelligence  System 
Engineering  Life  Cycle  Data  Model 

OBJECTIVE:  To  specify  a  data  model  of  the  Command,  Control,  Communications, 

and  Intelligence  (C^I)  system  engineering  and  development  life  cycle,  and 
describe  an  associated  system  life  cycle  toolset. 

DESCRIPTION:  Modern  C^I  systems  are  ever-lncreaslng  In  sophistication. 

Because  of  their  heavy  reliance  on  computer  systems,  they  are  placing  an 
Increasing  burden  on  system/software  engineering  and  development  technology. 

As  a  result,  there  Is  a  critical  need  for  an  Integrated  environment  of 
advanced  and  sophisticated  system/software  engineering  and  development  tools 
to  support  both  the  technical  and  management  aspects  of  the  system  development 
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process*  Of  major  Importance  Is  an  environment's  life  cycle  data  base  as  the 
Integrating  mechanism  which  facilitates  1)  the  transition  of  data  across  life 
cycle  phases,  2)  the  sharing  of  data  by  tools,  and  3)  the  automated  production 
of  formal  life  cycle  products. 

The  technical  challenge  for  Phase  1  of  this  effort  Is  to  specify  a  data  model, 
or  schema,  that  Identifies  and  defines  all  technically  oriented  data  created 
and  manipulated  during  the  Air  Force  C^I  system  development  life  cycle. 
Identification  of  data  shall  be  driven  by  pertinent  Air  Force  and  DoD  system/ 
software  development  regulations  and  standards  (l.e.  data  explicitly  Identi¬ 
fied  or  Implied  by  the  regulations  and  standards  that  Is  ultimately  used  In 
the  preparation  or  fabrication  of  formal  deliverables  or  products).  The  data 
model  shall  be  specified  using  Entity-Relationship  (E-R)  modelling  techniques 
and  shall  be  documented,  both  textually  and  graphically.  In  a  technical 
report. 

Based  on  the  Phase  I  data  model.  Phase  II  shall  Investigate  state-of-the-art 
computer  aided  software  engineering  (CASE)  and  computer  aided  design/computer 
aided  manufacturing  (CAD/CAM)  tools  which  are  capable  of  supporting  the 
creation  and  manipulation  of  life  cycle  data  Identified  In  the  data  model. 

The  Phase  II  technical  report  shall  describe  these  tools,  as  well  as  require¬ 
ments  fer  new,  non-exlstant  tools,  and  their  association  with  the  data  model. 
In  addition,  because  data  requirements  have  evolved  from  the  need  for  rela¬ 
tively  straightforward,  conventional  Information  to  sophisticated  knowledge 
about  a  particular  application  domain.  Phase  II  shall  also  Investigate  and 
Identify  data  model  design  alternatives  for  an  Intelligent  database  manager. 
The  database  manager  would  provide  highly  efficient  storage  and  management  of 
large,  shared  stores  of  both  knowledge-based  and  conventional  data,  allowing 
the  data  to  be  collectively  used  by  both  knowledge-directed  and  conventional 
tools. 


AF89-039.  TITLE;  Strategies  for  Testing  Parallel  Software 

OBJECTIVE;  To  Identify  and  develop  Innovative  approaches  to  testing  software 
developed  for  high  performance  computer  architectures. 

DESCRIPTION;  Rapid  advances  have  been  made  along  several  lines  of  high 
performance  computer  architectures,  ranging  from  fine-grained  parallel  systems 
to  course-grained  systems  to  neural-network  machines.  Producing  high  quality 
software  to  match  the  high  performance  potential  of  these  machines  promises  to 
be  very  difficult,  with  testing  of  parallel  software  being  an  Immediate 
problem.  Testing  parallel  software  for  reliability  rather  than  just  for 
functional  acceptance  Is  also  desirable  for  these  machines.  This  effort  seeks 
to  develop  Improved  software  test  techniques  for  parallel  software  by  assess¬ 
ing  the  current  status  of  testing  capabilities  for  high  performance  architec¬ 
tures  and  to  Identify  and  develop  those  techniques  with  the  greatest  potential 
for  producing  reliable  software  systems.  New  solutions  are  needed  to  deal 
with  the  testing  problems  of  massively  parallel  architectures  and  new  tools 
should  be  explored  for  dealing  with  this  problem  (such  as  program  visualiza¬ 
tion  to  make  sense  of  voluminous  data  generated  In  high  performance  architec¬ 
tures  or  animation  for  showing  the  structure  of  an  algorithm  and  Its  execution 
path  as  It  Is  processed).  Phase  I  should  result  In  a  technical  report  that 
Identifies  and  assesses  the  potential  of  several  approaches  to  testing 
parallel  software.  Proof-of-concept  demonstrations  against  sample  testing 
problems  should  be  furnished  for  the  techniques  with  the  highest  potential. 

The  report  should  recommend  the  technlque(s)  with  the  greatest  potential  for 
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producing  high  quality  software  and  outline  a  research  plan  to  develop  the 
chosen  technique.  For  Phase  11,  the  development  plan  should  be  refined  and 
implemented.  The  end  product  should  be  a  prototype  software  package  which 
assists  in  automating  the  software  testing  technique  for  parallel  software. 


AF89-040.  Title:  High  Modulation  Rate  Optical  Transmitter 

Objective:  To  develop  innovative  concepts/designs  for  high  rate  optical 
modulation  of  analog  RF  signals. 

Description:  Photonic  technology  at  semiconductor  laser  wavelengths  has 
demonstrated  high  payoff  as  an  RF  waveguide  alternative  either  for  remotlng  of 
antenna  systems  at  the  radio  frequency  or  in  Implementation  of  phased  array 
antennas.  Such  systems  are  EMl/RFI/EMP  tolerant  and  provide  significant 
advantages  over  conventional  RF  waveguide  Implementation.  Requirements  exist 
to  implement  such  systems  at  center  frequencies  up  to  60  GHz.  Typical 
bandwidths  are  10-20%  of  carrier.  Novel  designs/applications  of  materials  are 
necessary  to  implement  modulators  capable  of  functioning  at  radio  frequencies 
up  to  60  GHz  by  modulating  the  RF  signal  onto  a  semiconductor  laser.  Phase  I 
will  Investigate  approaches  and  candidate  designs.  Phase  II  will  fabricate 
and  demonstrate  a  high  modulation  rate  optical  transmitter. 


AP89-041.  Title;  Conformal  Optical  Focusing  Elements  for  Laser  Communication 

Objective;  Develop  innovative  concepts  for  conformal  optical  focusing 
elements  in  laser  communication  detection. 

Description:  Current  laser  communication  systems  utilize  telescopes  and 
electro-mechanical  control  for  signal  detection.  This  approach  is  bulky  and 
inflexible  and  makes  application  aboard  moving  platforms,  e.g*,  aircraft, 
difficult.  Optical  detectors  are  of  small  size,  thus  they  need  focusing 
elements  to  gather  the  light  energy.  Use  of  telescopes  requires  expensive 
mechanical  control.  This  project  seeks  to  develop  innovative  methods  to 
result  in  conformal  focussing  elements,  which  could  be  controlled  electro- 
optically;  this  would  allow  for  greater  fleld-of-view,  more  compact  designs 
and  higher  signal  availability,  thus  resulting  in  greater  system  utility.  Use 
of  holographic  elements  as  focusing  devices  is  a  possible  approach.  Phase  I* 
will  provide  proof  of  concept  feasibility  and  Phase  II  will  provide  design, 
fabrication  and  demonstration  of  a  conformal  focusing  element. 


AF89-042 .  TITLE ;  Low  Noise  Gigahertz  Electro-optic  Components 

OBJECTIVE:  Develop  electro-optic  components  that  Improve  microwave  perform¬ 
ance  of  fiber  optic  phased  array  beamforming  networks. 

DESCRIPTION:  Fiber  optic  beamformers  for  microwave  array  antennas  presently 

suffer  from  poor  impedance  match  of  electrooptic  components,  mediocre  SNR  and 
dynamic  range,  and  slow  switching  times  between  beam  positions.  The  lack  of 
Impedance  matching  circuitry  in  today's  laser  diodes  and  photodiodes  results 
in  poor  electro-optic  conversion  efficiencies.  Noise  sources  Include  link 
reflections,  phase  noise  and  up-converted  dc  noise  in  the  laser,  and  shot 
noise  in  the  photodiode.  Slow  switching  times  are  due  to  the  present  lack  of 
integrated  electro-optic  switches.  This  effort  seeks  to  develop  components  at 
the  0.85  micron  wavelength  which  reduce  noise  and/or  Improve  Impedance  match- 
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ing  and  switching  speed.  Possible  considerations  Include  laser  diodes, 
photodiodes  and  Intensity  modulators  Impedance-matched  to  50  ohms,  thln-fllm 
optical  Isolators,  Intensity  modulator  arrays,  and  novel  electro-optic 
switches  with  equal  numbers  of  Input  and  output  ports  In  powers  of  two.  Phase 
I  will  provide  proof-of-concept  feasibility  and  phase  II  will  provide  design, 
fabrication,  and  testing  of  the  components. 


AP89-0A3.  TITLE:  Integrated  Design  of  “SMART"  Phased  Array  Systems 

OBJECTIVE:  Define  design  principles  for  a  smart  phased  array  system  which 
Integrates  digital  beamforming  with  self-monltorlng  of  array  performance  with 
limited  automatic  failure  compensation,  and  with  rapid  (microsecond)  nulling. 

DESCRIPTION:  In  surveillance  applications,  highly  integrated  digitally 
beamforming  phased  arrays  will  be  needed  that  combine  array  failure  detection 
and  compensation  with  protection  against  blinking  jammers.  Integration  will 
be  achieved  with  a  multiprocessor  Interconnection  network,  the  bulk  of  the 
processing  taking  place  at  the  antenna  elements  In  order  to  minimize  high 
data-rate,  wide  bandwidth  communications  with  a  central  computer.  The  design 
Is  to  be  as  economical  as  possible,  and  should  allow  for  the  possibility  of 
adding.  In  a  follow-up  project,  a  further  stage  of  smartness  In  which  the 
Integrated  (neural-llke)  network  becomes  capable  of  discriminating  among  a 
limited  set  of  targets. 

In  Phase  I  the  black  box  design  of  a  digital  network  should  define  the  func¬ 
tional  and  algorithmic  requirements.  Pick  only  a  few  but  typical  types  of 
error  for  correction  or  functional  compensation,  specify  the  adaptive  algor¬ 
ithm  best  suited  for  near  real-time  nulling,  and  demonstrate  the  functional 
compatibility  of  Integrated  operations.  In  Phase  II,  a  specific  design  Is  to 
be  proposed  and  tested,  with  maximum  use  of  simulators. 


AF89-044.  TITLE:  Antenna  Pulse  Pattern  Synthesis  In  a  Complex  Medium 

OBJECTIVE:  Synthesize  aperture  distributions  that  compensate  for  focusing/ 
defocuslng  of  pulsed  beams  In  the  Ionosphere. 

DESCRIPTION:  Pulsed  electromagnetic  beams  launched  In  the  Ionosphere  are 
subject  to  two  kinds  of  deformation  that  tend  In  opposite  directions  without, 
however,  cancelling  each  other:  a)  self-focusing  due  to  the  removal  of 
electrons  from  the  pulse  trajectory  (lens  effect),  and  b)  defocuslng  due  to 
fluctuations  In  the  electron  density.  Effect  a)  has  been  studied  In  the  past, 
but  the  tools  for  studying  effect  b)  have  only  just  become  available  (R.  Mazar 
and  L.  Felsen,  URSI  June  87  Symposium).  TWo  types  of  pulses  are  to  be 
considered:  a)  pulses  for  which  a  carrier  frequency  Is  defined  (e.g.,  normal 
radar  pulses),  and  b)  the  novel  "focus-wave"  pulses,  l.e.,  the  non  carrier- 
based  localized  energy  packets  recently  Introduced  by  J.  Brlttlngham,  R. 
Zlolkowskl,  A.  Sezglner,  and  T.  Wu. 

Phase  I: 

Prepare  curves  for  the  self-focusing  of  type  a  and  b  pulses  In  the 
Ionosphere  under  conditions  producing  maximum  deformation  of  the  beam,  for 
frequencies  from  UHP  Into  the  Infrared.  Use  the  known  deterministic  ray  paths 
and  initial  conditions  of  the  geometric  theory  of  diffraction  to  construct 
Initial  conditions  for  ray-centered  transport  equations  governing  the  statls- 
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tlcal  moments  of  high  frequency  fields  in  weak  large-scale  random  fluctua¬ 
tions.  Apply  this  technique  to  calculate  the  maximum  defocuslng  effects  to  be 
expected  J'  the  ionosphere,  for  frequencies  from  UHF  into  the  infrared. 

Phase  II: 

On  the  basis  of  results  obtained  in  Phase  1,  compute  and  discuss  numerical 
values  for  the  combined  self-focusing  and  defocuslng  of  pulsed  beams  (types  a 
and  b)  under  typical  conditions  in  the  ionosphere,  for  frequencies  between  UHF 
and  the  infrared.  Propose  phase  corrections  in  large  aperture  phased  arrays 
that  will  at  least  partially  compensate  for  selffocuslng  and  defocuslng 
effects  in  both  type  a  and  b  pulsed  beams. 


AF89-045.  TITLE:  Self-Survey  of  Distributed  Thinned  Phased  Arrays 

OBJECTIVE:  To  compare  experimentally  the  performance  of  self-survey 
techniques  vlth  adaptive  beamforming  in  distributed  arrays. 

DESCRIPTION:  Very  large,  distributed,  thinned  phased  arrays  are  a  candidate 
for  space-based  sensors.  They  will  suffer  significant  mechanical  distortion 
due  to  their  large  size  and  lightweight.  Such  arrays  will  require  self-cali¬ 
bration  or  self-cohering  procedures  in  order  to  correct  for  this  distortion. 
Two  basic  approaches  to  self-cohering  have  been  suggested,  self-survey  and 
adaptive  beamforming.  Self-survey,  using  multiple  laser  ranging  devices, 
calculates  the  position  of  all  elements  in  an  array,  one  to  another.  With 
accurate  knowledge  of  element  or  subarray  positions,  phase  correction  can  be 
made  in  order  to  focus  and  steer  the  array  over  wide  angular  sectors  both  on 
transmit  and  receive. 

Adaptive  beamforming  Ignores  the  relative  position  of  the  elements  and  uses 
the  phase  measurement  from  a  beamforming  source  to  focus  the  array  over  a 
localized  region  around  the  source.  Refocusing  is  necessary  to  cover  extended 
angular  regions.  Both  approaches  have  merit  and  drawbacks,  suggesting  that  a 
combination  of  these  techniques  should  also  be  considered.  Phase  1  of  this 
effort  should  contain  a  comparison  of  the  two  approaches,  an  assessment  of 
equipment  requirements,  and  expected  performance.  A  study  of  errors  and  the 
impact  of  errors  on  total  system  performance  should  be  made,  followed  by  the 
design  of  an  experiment  to  demonstrate  the  two  techniques  for  comparison.  The 
Phase  II  effort  should  contain  the  experimental  demonstration  of  self-survey 
and  adaptive  beamforming  for  comparison.  A  second  objective  of  Phase  II 
should  be  a  demonstration  of  a  combination  of  the  two  techniques. 


AF89-0A6.  TITLE:  Airborne  Testing  of  Active  Aperture  Arrays 

OBJECTIVE:  Develop  a  means  of  testing  active  aperture  phased  arrays  by 
utilizing  the  doorway  or  other  openings  in  the  aircraft  outerskln  to  mount  an 
antenna  system. 

DESCRIPTION:  Exhaustive  testing  of  active  aperture  phased  arrays  will  be 
required  before  the  concept  of  "smart  skins”  becomes  a  reality.  Ground 
testing  of  these  new  antenna  systems  is  one  step  to  flight  test.  Economical 
means  of  flight  testing  is  sought.  One  answer  would  be  to  utilize  the  open¬ 
ings  afforded  by  personnel,  doorways  and  freight  doors.  These  'breaks'  in  the 
aircraft  skin  are  already  designed  into  the  superstructure.  A  means  is  sought 
to  "palletize”  an  antenna  system  demonstration  to  fit  into  the  opening  of  the 


doorway*  These  structures  will  be  conformal  to  the  wlde-body  and  support  the 
aerodynamic  loads*  Normal  doorways  should  hold  a  senslble-slzed  array  for 
testing  and  by  mounting  the  entire  system  to  an  easily  removed  "pallet,"  the 
antenna  may  be  designed,  built  and  tested  on  the  ground* 

Phase  1  should  provide  an  assessment  of  the  efficacy  of  this  concept  along 
with  a  study  of  what  size  doors  and  hatchways  are  available  on  typical 
wlde-bodled  aircraft* 

Phase  II  should  Include  the  complete  design  to  the  component  level  of  a 
typical  conformal  antenna  system*  Solution  to  the  problems  of  a)  Integration 
with  the  host  aircraft  power  system,  (b)  cooling  the  array,  c)  the  mechanical 
Integration  to  the  door  frame  and  d)  removal  of  the  test  fixture  for  ground 
test* 


AF89-047*  Title:  Compact  Ultrafast  Microwave  Switching 

OBJECTIVE:  Develop  photonic  technology  for  switching  microwave  transmission 

lines  at  speeds  of  a  few  picoseconds  at  high  R*F*  voltage* 

DESCRIPTION:  Ultrafast  switching  of  segmented  charged  microwave  transmission 
lines  has  recently  been  used  to  generate  short  pulse  microwave  signals  at 
kilowatt  power  levels*  Present  technology  uses  large  solid  state  lasers  as 
drivers  producing  micro joule  pulses  of  picosecond  duration,  to  activate 
photoconductlve  microwave  switches*  For  most  Air  Force  applications, 
significant  reduction  of  both  system  size  and  weight  Is  necessary*  A  direct 
approach  Is  development  of  more  compact  efficient  ultrafast  semiconductor  or 
solid  state  laser  drivers  and/or  more  efficient  semiconductor  switches* 
However,  other  generlcally  different  approaches  may  also  be  possible*  An 
Important  feature  of  this  switching  requirement  Is  the  precise  timing  of  the 
switching  event  to  provide  synchronization  to  within  a  picosecond  and  allow 
time  delay  among  multiple  switches  with  low  jitter*  Both  closing  and  opening 
microwave  switching  techniques  are  of  interest*  Phase  I  should  result  In  a 
technical  report  supporting  the  design  of  a  compact,  lightweight  microwave 
switching  technique  of  the  required  picosecond  timing  precision  and  power 
handling  capability  with  hardware  demonstration  of  at  least  one  switch*  For 
Phase  II,  switching  of  multiple  segments  of  transmission  line  with  multiple 
switches  shall  be  demonstrated*  Switching  precision  and  synchronization  will 
be  measured  along  with  demonstration  of  controllable  delay  and  low  jitter 
among  switches* 


AF89-048*  TITLE:  Ion  Beam  Modification  of  Ultrastructure  Properties 

OBJECTIVE:  The  objective  of  the  proposed  effort  Is  to  investigate  Ion  beam 
modification  of  ultrastructure  layers  during  growth* 

DESCRlt'flON:  Low  energy  particle  bombardment  of  the  deposition  layer  during 
thin  film  deposition  has  been  shown  to  significantly  effect  the  physical 
properties  of  the  resulting  film*  Ion  beams  have  been  used  to  denslfy  films. 
Improve  the  wear  and  oxidation  resistance,  lower  deposition  temperatures  and 
amorphlze  crystalline  layers*  This  effort  seeks  to  study  the  effects  of  Ion 
beams  during  deposition  on  the  properties  of  thin  multilayered  ultra¬ 
structures*  Of  particular  Interest  are  the  little  studied  effects  of  film 
denslflcatlon  and  the  amphorphous/crystalllne  aspects*  Phase  I  will  Involve  a 
simple  proof-of-concept  by  demonstrating  Ion  beam  assisted  growth  and  testing 
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of  a  multilayered  structure.  Phase  II  will  be  a  much  more  thorough  study  of 
the  properties  of  various  Ion  beam  modified  ultrastructures. 


AF89-049.  TITLE;  Ternary  Spatial  Light  Modulator 

OBJECTIVE:  Develop  a  light  valve  for  optical  computing  capable  of  modulating 
light  with  three  different  and  distinct  states. 

DESCRIPTION:  Optical  computing  and  signal  processing  holds  the  promise  of 
extremely  high  data  throughput  rates  due  to  Its  Innate  parallelism.  The 
recent  Introduction  of  the  binary  phase-only  filter  has  made  real-time  optical 
pattern  recognition  possible,  as  several  breadboard  systems  have  demonstrated. 
Recent  computer  simulations  have  shown  that  If  a  third  state  (a  null  of  zero 
state)  could  be  Incorporated  Into  the  spatial  light  modulator  (SLM)  containing 
the  correlation  filter,  system  performance  would  be  considerably  Improved.  It 
might  be  possible  to  modify  existing  binary  SLM's  to  Include  this  third  state. 
Phase  I  should  result  in  a  techlcal  report  demonstrating  feasibility  of  the 
concept  and  preliminary  design,  and  Phase  II  will  be  fabrication  and  testing 
of  the  ternary  state  SLM. 


AF89-050.  TITLE:  Amplifying  Optical  Switches 

OBJECTIVE:  Develop  lossless  2x2  and  N  x  N  guided-wave  electro-optical 
switches  by  using  optical  amplification  In  laser-llke  III-V  quantum-well 
waveguides . 

DESCRIPTION:  Wavegulded  optical  amplifiers  can,  in  principle,  overcome  all 
losses  Inherent  In  an  N  x  N  Integrated-optical  switching  network,  but  this 
concept  has  not  been  put  Into  practice.  This  effort  seeks  to  develop  new 
lossless  electro-optic  III-V  semiconductor  switches  comprised  of  reflectorless 
channel  waveguides  with  forward-biased  gain  segments,  and  reverse-biased  loss 
segments.  The  ridged  or  burled  Index-guides  would  have  cross-sections  that 
resemble  a  bulk-heterostructure  or  multiple-quantum-well  laser  diode.  A 
possible  approach  to  switching  Is  to  change  the  bias  polarity  on  certain 
segments  of  a  branched  waveguide.  On  desired  transmission  paths,  gain  would 
overcome  the  3  dB  branching  loss.  On  "blocked"  paths,  electroabsorption  would 
attenuate  the  light  by  30  dB.  Wavelengths  on  the  long-wave  side  of  the  gain 
spectrum  appear  optimum.  Spontaneous  emission  noise,  both  dc  and  rms,  is  an 
Issue.  Phase  I  will  provide  an  experimental  proof-of-feasiblllty  In  a  1  x  2 
or  2  X  2  switch.  Phase  II  will  provide  sophisticated  working  models  of 
quantum-well  2x2  amplifying  optical  switches  that  have  been  optimized  for 
high  performance. 


AF89-051.  TITLE:  Avionics  Applications  of  Ambient  Temperature 
Superconductivity  (ATSC) 

DESCRIPTION:  Confirmation  of  room  temperature  operation  for  superconducting 

materials  (ASC)  systems  Is  Imminent.  This  opens  the  door  to  entirely  new 
technologies  that  are  not  merely  extrapolations  of  helium  temperature  devices. 
Applications  are  sought  for  early  Incorporation  of  these  technologies  Into 
avionic  systems.  The  applications  must  include  a  realistic  description  of 
materials  processsing  and  manufacturing  techniques.  The  following  are  some 
specific  examples  of  potential  uses  of  ATSC  materials: 
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a«  Thermoelectricity:  Ultrastructures  of  ASCs  with  thermoelectric 
materials  show  broad  potential  for  electronic  spot  cooling. 

b.  Solid  State  Synchron  sources  for  X-ray  lithography. 

c.  Extra  Low  Frequency  (ELF)  Magnetometry.  ATSCs  will  permit  extreme 
sensitivity  and  dynamic  range  for  devices  employed  by  Earth  and  Planetary 
Sciences,  Medicine,  Biology  and  the  Physical  Sciences.  Phase  I  efforts  will 
be  directed  at  establishing  proof  of  concept  within  a  given  ATSC  system. 
Phase  II  efforts  must  Include  operation  of  a  prototype  system  of  the  new 
application.  The  Phase  II  proposal  should  detail  the  materials  processing 
techniques  and  potential  failure  mechanisms  and  limitations  of  the  approach. 


AF89-052.  TITLE:  3-Dlmenalonal  Optical  Memories 

OBJECTIVE:  Develop  Innovative  concepts/architectures  for  three  dimensional 
optical  random  access  memories. 

DESCRIPTION:  Progress  and  the  development  of  technologies  supporting  command, 
control,  communications  and  counter  measures  (C^CM)  wideband  communications 
i  and  Information  handling  are  leading  to  requirements  for  small,  non-mechani¬ 

cal,  high  capacity,  extremely  high  access  memories  for  supercomputers.  The 
potential  for  using  photonic  concepts  on  crystalline  or  photo  chemical 
materials  offers  solutions  to  the  Input/output  (I/O)  limitations  of  today’s 
^  memories.  During  Phase  I,  this  project  seeks  to  define  component  technolo¬ 

gies,  explore  architectures,  etc.,  to  accommondate  orders  of  magnitude 
increases  In  throughput  rate  and  access  time.  Phase  II  of  this  effort  will 
refine  the  concepts  exploited  and  demonstrate  via  breadboard  model  appropriate 
configurations. 

AF89-053.  TITLE:  Natural  Language  Understanding  for  Message  Dissemination 

OBJECTIVE:  Determine  the  feasibility  of  using  natural  language  processing 
techniques  In  the  area  of  disseminating  Intelligence  message  traffic. 

DESCRIPTION:  Contemporary  message  handling  systems  route  and  retrieve 
free-text  messages  by  keyword  search.  In  some  guise.  Formatted  fields  In  the 
header  are  sometimes  used  In  conjunction  with  keywords.  Although  the  keyword 
approach  Is  efficient  and  simple.  It  Is  also  Imprecise.  Keyword  approaches 
can  miss  needed  messages  and  can  select  Irrelevent  messages.  The  keyword 
approach  lacks  the  Inherent  capability  for  high  precision  because  It  Ignores 
Information  about  multiple  word  senses  and  the  relationships  between  words. 
Phase  I  will  determine  If  natural  language  understanding  techniques  can 
Improve  message  selection  for  dissemination.  Phase  I  will  evaluate  existing 
natural  language  techniques,  while  Phase  II  will  Implement  the  selected 
technique  and  demonstrate  dissemination  Improvements  based  on  natural  language 
processing. 


AF89-054 .  TITLE :  Applications  for  Multl-Spectral /Multi-Source  Imagery 

OBJECTIVE:  Analysis  of  the  applicability  of  Photonics  to  the  processing, 
exploitation  and  display  of  multl-spectral/multl-source  Imagery. 
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DESCRIPTION:  Historically,  the  volume  of  data  and  the  complexity  of  computa¬ 
tions  associated  with  high  resolution  Image  processing  has  rendered  the 
concept  of  near  real  time  Imagery  exploitation  as  unachievable.  With  the 
growing  need  of  the  Intelligence  community  for  multl-spectral/multl-source 
exploitation,  the  magnitude  of  data  volumes  and  processing  complexities  have 
grown  significantly.  Practical  Implementation  of  the  required  Intel  exploita¬ 
tion  capabilities,  using  conventional  technologies  will  lengthen  the  time 
between  collection  and  production  of  useful  Intelligence.  The  application  of 
Photonics  technology  to  this  offers  the  potential  of  significantly  reducing 
processing  times.  The  new  phenomenology  and  computational  methods  may  offer 
the  potential  of  significant  advances  in;  Image  transfer  rate.  Image  trans¬ 
formation,  dissimilar  Image  correlation,  automatic  feature/ target  detection, 
Image  compression.  Image  model  (3-0)  Interaction  and  Image  product  trans¬ 
mission.  Phase  I  will  address  a  high  level  assessment  of  Photonics  applica¬ 
tion  to  the  functions  associated  with  high  resolution  multl-spectral/multl- 
source  Imagery  exploitation.  It  will  result  In  a  report  on  the  results  of  the 
analysis.  Identification  of  critical  technical  Issues  and.  If  warranted, 
recommendations  for  a  comprehensive  program  to  apply  Photonic  technology  In 
this  area.  Phase  II  will  consist  of  a  limited  set  of  experiments  which  will 
demonstrate  potential  applications  and  the  scope  of  technical  challenges  to  be 
encountered. 


AF89-055.  TITLE:  Massive  Optical  Pan-ln/Pan-out 

OBJECTIVE:  Develop  technological  approaches  for  achieving  massive  optical  < 

fan-out  and  fan-ln  for  Digital  Optical  Computing  applications. 

DESCRIPTION:  One  theoretical  approach  for  an  optical  central  processing  unit 
Involves  free  space  or  guided  fan-out  of  a  dual  rail  vector  of  optical  control 
and  data  lines  to  a  rectangular  mask,  followed  by  fan-in  In  the  orthogonal 
direction.  Optical  OR  logic  Is  performed  at  light-transit  speeds.  The 
fundamental  problem  here  Is  that  there  Is  no  clear  way  to  practically  provide 
the  massive  fan-ln,  fan-out  and  masking  needed  to  provide  computing  perform¬ 
ance  competitive  with  electronic  technology.  An  initial  concept  development 
phase  (Phase  I)  will  be  followed  by  proof-of-concept  demonstrations  (Phase 
II). 


AF89-056.  TITLE:  Civil  and  Environmental  Engineering  Research 

OBJECTIVE:  To  develop  new  and  Innovative  ideas/concepts  In  the  areas  of  civil 
and  environmental  engineering. 

DESCRIPTION:  Civil  Engineering  research  Includes  postattack  damage  assessment 
and  repair  of  facilities  and  utilities;  firefighting  chemicals  and  training; 
postattack  assessment  of  damaged  runways  and  taxiways;  advanced  construction 
materials  for  facilities  and  airfield  pavements;  noise  and  sonic  boom  effects 
on  structures;  small-scale  modeling  techniques  for  structural  testing;  hard¬ 
ened  air  base  facilities  for  protection  against  nonnuclear  attacks;  rapid 
runway  repair;  contingency  launch  and  recovery  surfaces;  roughness  of  aircraft 
operational  surfaces;  aircraft  shelters;  tactical  shelters;  passive  defense 
techniques;  airfield  pavements;  geotechnical  engineering;  foundation  engineer¬ 
ing;  site  selection;  structural  analysis  of  air  base  facilities;  advanced 
power  systems;  alternate  energy  sources;  and  aircraft  flre/crash/rescue  equlp- 
pment.  Environmental  Engineering  research  Includes  environmental  behavior  and 
fate  of  Air  Force  fuels  and  chemicals;  hazardous  waste  minimization;  treatment 

206 


and  pollution  control;  environmental  chemistry;  advanced  pollutant  monitoring 
technology;  pollutant  transport;  biodegradation  of  pollutants;  and  new  con¬ 
cepts  to  eliminate y  substantially  reduce,  or  mitigate  environmental  conse¬ 
quences  of  future  Air  Force  weapons  systems. 


AF89-057.  TITLE:  itegeneration  of  Vapor-Phase  Activated  Carbon 

OBJECTIVE:  To  investigate,  develop,  and  compare  innovative  and  novel 
in-place,  nondestructive  techniques  for  regenerating  vapor-phase  activated 
carbon  used  for  air-stripping  tower  emissions  control. 

DESCRIPTION:  Vapor-phase  activated  carbon  systems  are  being  considered  for 
removal  of  the  halogenated  and  aromatic  hydrocarbons  from  the  emissions 
control  system.  Spent  activated  carbon  is  generally  reactivated  using  a 
high-temperature  thermal  process  where  the  activated  carbon  is  heated  to  about 
1000  degrees  centigrade.  Many  of  the  halogenated  and  aromatic  hydrocarbons 
found  in  contaminated  groundwater  boil  near  100  degrees  centigrade.  In-place, 
nondestructive  methods  of  regenerating  activated  carbon  could  reduce  the 
operating  cost  of  emissions  control.  Steam  regeneration,  chemical  regenera¬ 
tion,  bioregeneration,  innovative  heating  techniques,  and  other  novel  methods 
should  be  investigated  and  compared  for  reducing  the  costs  of  regenerating 
vapor-phase  activated  carbon. 


AF89-058.  TITLE:  Catalytic-Additive  Combustor  Lining 

OBJECTIVE:  Develop  a  catalytic  lining  for  a  turbine  engine  combustor  to 
decrease  hydrocarbon  emissions. 

DESCRIPTION:  Hydrocarbon  emissions  from  Jet  aircraft  engines  are  prevalent  at 
power  settings  of  idle  and  30  percent.  The  concentration  of  hydrocarbon 
emissions  in  the  exhaust  decreases  as  the  power  setting  is  Increased.  At  100 
percent  power,  the  concentration  of  hydrocarbons  is  negligible.  However, 
during  ground  operations,  lower  power  settings  are  predominantly  used  and  the 
hydrocarbons  are  produced  in  significant  amounts  so  that  ground  crews  and 
flightline  support  personnel  are  affected.  Depending  on  local  meteorological 
conditions,  emissions  from  ground  operations  can  be  transported  into  the  air 
handling  units  of  nearby  buildings  in  noticeable  quantities.  The  design  of  a 
catalytic  combustor  that  enhances  free-radlcal-propagated  combustion  could 
reduce  these  emissions.  Ceramic  lined  combustors  are  currently  under  develop¬ 
ment  and  are  being  tested  by  engine  manufacturers.  While  many  companies  are 
pursuing  this  research,  the  main  interest  lies  in  the  application  of  ceramic 
linings  for  Increased  performance  and  not  for  the  reduction  of  emissions.  The 
desired  product  is  a  combustor  liner  that  minimizes  the  hydrocarbon  emissions 
from  a  jet  engine  while  maintaining  combustor  performance. 


AF89-059.  Title:  Device  for  Characterizing  Chemical  Source  Strength 

OBJECTIVE:  Develop  an  Instrument  that  can  be  used  to  measure  source  strengths 
from  chemical  releases. 

DESCRIPTION:  Modeling  accidental  releases  of  hazardous  materials  requires 
accurate  information  on  the  volume  of  the  material  released  to  determine 
downwind  concentrations.  At  present,  the  amount  released  can  only  be  roughly 
estimated.  Inaccuracies  in  the  source  emissions  estimates  will  lead  to 
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uncertainties  In  the  calculation  of  downwind  concentrations.  Accurate 
knowledge  of  the  source  strength  or  emission  rates  will  greatly  enhance  the 
accuracy  and  reliability  of  dispersion  models.  One  recent  example:  the 
reduction  In  permissible  exposure  limits  for  hydrazine  and  hypergollc  rocket 
propellants  Is  driving  a  need  for  further  Improvements  of  source  estimates 
thus  ensuring  the  safety  of  people  downwind  from  launch  sites.  Other 
hazardous  chemicals  of  concern  to  the  Air  Force  are:  ammonia,  chlorine, 
hydrogen  fluoride,  and  hydrogen  sulfide.  Equipment  Is  needed  that  can  provide 
real-time  measurement  of  chemical  emission  rates  to  improve  the  reliability  of 
downwind  concentration  calculations  for  as  many  chemicals  as  possible.  The 
required  technology  will  have  the  capability  to  accurately  measure  emission 
rates  In  real-time.  The  technology  should  be  Intrinsically  safe  and  provide 
ease  of  operation  for  field  use. 


AF89-060.  TITLE:  Passive  Hydrogen  Chloride  (HCl)  Monitors 

OBJECTIVE:  Develop  small.  Inexpensive,  accurate,  passive  sensors  to  quantify 
HCl  emissions  from  space  vehicle  launches. 

DESCRIPTION:  Space  launch  vehicles  generate  large  quantities  of  HCl,  which  Is 
emitted  Into  the  environment.  Sensors  are  needed  that  will  measure  HCl 
concentration  In  a  range  of  parts-per-billlon  volume  (ppbv)  to  parts-per- 
mllllon  (ppmv)  and  for  times  of  0.02 — 50  ppm-hr.  Sensors  should  be  lo%r-cost 
(less  than  $100  each),  should  not  require  an  external  source  of  power,  and 
should  be  free  from  Interference  from  water  and  ammonia.  These  sensors  will 
be  deployed  up  to  5  miles  from  the  launch  site.  They  will  remain  unattended 
for  up  to  24  hours  In  the  field  before  they  are  collected  and  analyzed. 

AF89-061.  TITLE:  Disposal  of  Solid-Rocket  Motors  and  Propellant 
OBJECTIVE:  Develop  envlronmentally-safe  methods  to  dispose  of  solid-rocket 

propellants. 

DESCRIPTION:  Solid  rocket  propellants  consist  of  a  metal  fuel,  an  oxidizer, 
an  an  organic  binder.  Aluminum  is  usually  used  of  as  the  fuel  and  a  polymer 
is  used  as  the  binder.  Ammonium  perchlorate  Is  almost  always  used  as  the 
oxidizer  and  when  burned.  It  releases  hydrogen  chloride  gas.  Currently,  the 
only  method  available  for  propellant  disposal  is  open  pit  bumnng  or  detona¬ 
tion.  During  this  procedure,  the  burning  propellant  produces  a  toxic  and 
corrosive  of  hydrogen  chloride.  In  addition,  the  propellant  can  deflagrate 
and  throw  pieces  of  unburned  fuel  over  a  large  area.  Because  of  the  release 
of  hydrogen  chloride  and  the  dispersion  of  unburned  propellant,  open  pit 
burning  Is  becoming  an  environmentally  unacceptable  method  of  disposal.  In 
the  near  future,  it  Is  anticipated  that  open  pit  burning  will  be  eliminated  as 
the  method  for  propellant  disposal.  Alternatives  to  open  burning  of  propel¬ 
lants  Is  Important  for  fielding  new  Air  Force  space  launch  vehicles  which 
utilize  solid-rocket  motors.  Technology  Is  required  that  will  dispose  of  all 
of  the  Ingredients  from  the  matrix  of  solid  rocket  propellants  and  minimize 
waste  from  the  manufacturing  process. 


AF89-062,  TITLE:  Real-Time  Particle  Measurement  In  Exhausts 

OBJECTIVE:  Develop  real-time  instrumentation  to  measure  Jet  engine  and  rocket 
motor  exhausts  particle  mass  and  sizes. 
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DESCRIPTION:  Current  particle  slzlng/mass  measurements  require  20  minutes  to 
an  hour  of  sampling  time  for  a  suitably  large  sample  to  be  collected*  Real¬ 
time  measurement  would  reduce  the  sampling  times*  Aircraft  and  rocket 
particulate  emissions  measurement  is,  at  this  time,  Inadequate*  No  acceptable 
way  of  collecting,  sizing,  and  analyzing  particulate  emissions  from  these 
courses  exists*  A  diffusion  classifier  has  been  developed  for  similar 
sampling,  but  has  proven  to  be  Incompatible  with  chain-agglomerate  particulate 
material  such  as  jet  smoke*  An  electrical  aerosol  analyzer  has  been  tested/ 
adapted  to  extract  and  measure  jet  engine  test  cell  exhaust,  but  does  not 
directly  measure  soot  mass*  A  low  pressure  impactor  to  sample  jet  engine 
exhaust  has  been  built,  but  it  is  not  a  real-time  monitor*  Data  acquisition 
for  this  instrument  is  very  time  consuming  and  collection  substrates  (greases 
and  filter  papers)  are  not  optimum  for  the  temperatures  expected  with  engine 
and  rocket  exhausts*  The  technology  that  needs  to  be  developed  will  transl- 
Ition  a  prototype  sampling  device  that  will  allow  real-time  measurement  of  the 
various  size  classifications  of  particles  in  jet  engine  and  rocket  motor 
exhaust  flow  streams*  The  prototype  must  be  able  to  withstand  conditions  of 
high  temperature  and  turbulence*  In  addition,  a  computer  driven  data 
acquisition  system  will  be  integrated  into  the  prototype  design  so  that  a 
turn-key  system  is  developed* 


AP89-063*  TITLE:  Characterization  of  Optical  Fire  Detector  Stimuli 

OBJECTIVE:  Identify  and  characterize  potential  false  alarm  radiation  sources 
at  Air  Force  aircraft  hangars  to  provide  data  for  laboratory  discrimination 
test  methods* 

DESCRIPTION:  Many  optical  fire  detectors  in  aircraft  hangars  are  plagued  with 
false  alarms  and  many  existing  detection  systems  have  been  disabled  in  the 
field*  Multiple  wavelength,  microprocessor-base  flame  radiation  detectors 
offer  better  discrimination  because  more  flame  signature  data  is  analyzed* 
These  smart  detectors  cannot  be  accurately  applied  in  the  field  because 
technology  application  information  must  be  developed*  The  Phase  I  effort 
would  review  state-of-the-art  fire  detectors  to  determine  their  technological 
basis  for  fire  sensing,  analysis  and  alarming*  This  information  would  then  be 
used  to  define  broad-band  Instrumentation  that  would  be  best  for  performing 
rapid  scanning  of  Air  Force  aircraft  hangars  to  determine  the  active  false 
alarm  stimuli*  Phase  II  would  involve  using  broad-band  instrumentation  to 
survey  Air  Force  aircraft  hangars/associated  operations  and  equipment  to 
acquire  data  describing  active  false  alarm  stimuli*  Threat  evaluations  would 
be  performed  for  various  hangars  and  these  data  would  be  analyzed  to  formulate 
mission  success  criteria  for  accurate  fire  detection.  Laboratory  methods 
would  be  identified  to  test  the  sensitivity  of  flame  radiation  detectors 
toward  fire  detection  and  false  alarm  rejection* 


AF89-064*  TITLE:  Thermodynamics  of  Advanced  Refrigerants 

OBJECTIVE:  Investigate  thermodynamic  characteristics  of  refrigerant  mixtures 
and  effects  mixed  refrigerants  have  on  standard  refrigeration  components* 

DESCRIPTION:  Refrigeration  equipment  is  designed  around  a  specific 
refrigerant  to  be  used  within  that  equipment*  Materials  used  for  the 
equipment  elements,  as  well  as  capacity  of  the  equipment,  are  selected  on  the 
basis  of  achieving  the  best  efficiency  of  the  equipment  using  the  selected 
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refrigerant*  During  critical  situations,  the  ideal  refrigerant  may  not  be 
available  to  recharge  a  repaired  air  conditioning  system  to  allow  operations 
to  resume  within  the  affected  facility*  However,  other  non-ideal  refrigerants 
may  be  available*  The  Phase  I  effort  would  review  and  analyze  the  impact  of 
secondary  and  tertiary  mixing  of  refrigerants  on  the  capacity  of  refrigeration 
equipment  and  on  the  effect  the  mixture  may  have  on  equipment  components  such 
as  seals,  pumps,  heat  exchanger  elements,  etc*  Mixtures  to  be  analyzed  should 
reflect  those  refrigerants,  to  Include  hydrocarbon  based,  that  should  be 
readily  available  at  most  Air  Force  bases*  The  Phase  II  effort  would  Involve 
design  and  construction  of  a  It  and  experimentally  verifying  the  thermo¬ 
dynamics  of  the  mixtures  as  suggested  in  the  Phase  I  effort*  Verification 
must  also  be  made  on  the  expected  effects  of  the  mixture  of  specific 
components  of  the  refrigeration  equipment  such  as  seals,  lubricants,  valves, 
pumps,  heat  exchangers,  etc* 


AF89-065*  TITLE:  Fiber-Reinforced  Spall  Protection 

OBJECTIVE:  Develop  a  flber-relnforced  spall  protection  system  for  new  and 
existing  concrete  structures* 

DESCRIPTION:  The  Air  Force  has  a  need  for  an  economical  spall  protection 
system  that  can  be  easily  Installed  on  Inside  walls  of  existing  and  new 
concrete  structures*  Spall,  fragments  of  concrete  flying  off  the  Inside  of  a 
wall,  occurs  when  a  wall  Is  subjected  to  high  Impulse  blast  loadings  as 
produced  by  conventional  weapons*  The  blast  loading  applied  to  the  front 
surface  of  the  wall  travels  through  the  concrete  as  a  compressive  wave  and 
reflects  off  the  back  wall  as  a  tensile  wave*  This  produces  tensile  stresses 
which  exceed  the  low  tensile  strength  of  the  concrete  and  localized  failure 
occurs  which  produces  fragments  of  concrete  traveling  at  velocities  in  the 
range  of  lOOft/sec*  The  localized  spalling  of  concrete  must  be  contained  to 
prevent  Injury  and  damage  to  personnel  and  equipment  occupying  the  structure* 
Phase  I  will  determine  the  feasibility  of  a  flber-relnforced  spall  protection 
system  for  flatwall  concrete  structures*  Phase  II  should  Identify  and  evalu¬ 
ate  loading  functions  and  geometric  responses  of  a  protective  system.  Identify 
potential  system  concepts  and  materials,  and  address  the  feasibility  in  a 
report*  Phase  II,  If  approved,  should  evaluate  the  concepts  and  materials 
Identified  In  Phase  I  and  develop  a  complete  flber-relnforced  spall  protection 
system  for  Installation  In  flatwall  concrete  structures* 


AF89-066*  TITLE:  Energy  Fields  for  Fire  Extinguishment 

OBJECTIVE:  Identify  the  adjustment  of  flames  by  energy  fields  to  cause  or  to 
Increase  the  potential  for  fire  extinguishment* 

DESCRIPTION:  Burning  Involves  changes  such  as  the  relationship  of  atoms, 
arrangements  of  electrons  and  electron  clouds,  states  for  the  various  energy 
modes,  temporary  formation  of  Intermediate  transition  state  complexes, 
chemical  Ionization  reactions,  and  quantity  of  magnetic  moment,  to  name  some 
of  the  fundamental  characteristics*  Some  of  these  known  changes  have  been 
quantified  for  use  In  flame  diagnostics*  For  example,  the  chemical  Ionization 
process  which  produces  ions  In  a  flame  Is  the  basis  of  Flame  Ionization 
Detection  for  gas  chromatography  and  radiation  (laser)  absorption  Is  used  to 
change  the  state  of  reactants  during  saturated  fluorescence  diagnostics.  The 
Phase  I  effort  would  review,  analyze,  and  evaluate  the  application  of 
electric,  magnetic,  microwave,  £uid  electromagnetic  energy  fields  for  causing 
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or  enhancing  fire  extinguishment.  Existing  applications  and  research  of  the 
various  energy  fields  toward  flames  would  be  reviewed  and  Interpreted,  In 
relation  to  new  efficient  energy  technologies  (eg,  superconductivity),  to 
Identify  the  optimal  techniques  for  potential  applications  to  fire  extinguish¬ 
ment.  The  Phase  II  effort  would  Involve  the  design  and  construction  of 
laboratory  burner  apparatus  to  study  the  Identified  optimal  energy  field 
methods  and  the  conduct  of  experiments  to  quantify  the  efficiencies  of  energy 
fields  for  fire  extinguishment  with,  and  without,  the  addition  of  fire 
extinguishing  agents. 


AF89-067.  TITLE:  System  for  Macro  and  Micro  Airfield  Pavement  Damage 
Assessment 


OBJECTIVE:  Provide  a  capability  for  expedient  and  accurate  contour 
measurement  (->—  0.25  Inch  elevation  and  +-  1  Inch  range  accuracy  over  a  100  ft 
X  100  ft  surface)  and  3  dimensional  mapping  of  bomb  damaged  pavement. 

DESCRIPTION:  This  method  Is  needed  for  precise  damage  assessment  In  the 
immediate  vicinity  of  an  explosively  formed  crater  and  to  permit  Intermittent 
reassessment  as  upheaval  reduction  techniques  are  used.  For  Initial  damage 
assessment  on  a  larger  scale,  develop  a  neural  network  that  will  be  able  to 
Identify  the  damage  caused  to  airfield  pavements  In  the  event  of  attacks. 

a.  Time  Is  a  critical  resource  during  rapid  runway  repair  (RRR)  minimum 
operating  strip  (MOS)  selection  and  crater  repair.  Pavement  upheaval  Is  often 
difficult  to  recognize  during  visual  Inspection  and  current  expedient 
measurement  techniques  take  several  minutes  and  are  not  as  accurate  as 
desired.  A  method/device  Is  needed.  This  speed  would  be  very  helpful  during 
MOS  selection  and  final  Inspection  of  a  finished  repair,  but  It  Is  critical 
during  upheaval  reduction  efforts  when  the  profile  may  be  constantly  changing. 
Too  much  upheaval  reduction  could  result  In  an  unacceptable  sag  which  defeats 
the  effort  to  salvage  good  pavement.  The  Phase  I  effort  shall  address  system 
design  and  proposed  prototype  development  and  test  plans. 

b.  The  deteroilnatlon  of  runway  damage  due  to  an  attack  on  ^ut  airfield 
presents  many  problems.  One  problem  Is  Identifying  the  extent  of  the  damage. 
Since  damage  assessment  may  well  be  required  at  night  and  the  environment 
after  the  attack  may  be  highly  dangerous  to  personnel  due  to  the  presence  of 
biological  and  chemical  agents,  area  denial  mines  and  unexploded  ordnance,  It 
Is  desirable  to  develop  an  unmanned  system  to  Initially  survey  the  airfield 
system  for  damage.  One  essential  part  of  this  system  Is  the  ability  to 
quickly  make  an  accurate  assessment  of  the  damage  without  endangering 
personnel.  This  can  be  accomplished  by  a  system  that  operates  autonomously 
with  the  ability  to  Identify  damage.  This  project  would  use  neural  network 
technology  to  develop  a  system  using  Infrared  Imaging  to  Identify  damage  to 
the  airfield.  The  airfield  damage  Includes  bomb  craters,  spalls,  unexploded 
ordnance,  and  debris.  The  viewing  angle  should  be  at  a  height  of  6  feet  with 
the  option  of  using  aerial  photography. 


AP89-068 .  TITLE :  Human  Systems /Subsystems  Research 

OBJECTIVE:  To  develop  Innovative  human-related  systems  or  subsystems  for 
aerospace  applications. 
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DESCRIPTION:  This  topic  is  intended  to  provide  an  opportunity  for  the 
proposer  to  submit  ideas  directed  toward  enhancing  man's  capability  to 
function  effect! . 3ly  and  safely  as  an  Integral  part  of  Air  Force  systems  and 
military  operations  with  the  overall  objective  of  Increasing  mission  success. 
This  general  area  includes:  human  factors  engineering,  such  as  methods 
improving  man/machine  interfaces  or  enhancing  human  physical  or  cognitive 
performance;  personnel  protection/life  support,  such  as  life  support  and  crew 
escape  from  a  transatmospherlc  vehicle;  chemical  warfare  defense,  such  as 
advanced  personal  and  collective  protective  equipment;  occupational /environ¬ 
mental  hazards,  such  as  identification  of  and  protection  of  toxic  materials 
and  electromagnetic  or  ionizing  radiations;  and  personnel  training  and  simula¬ 
tion,  such  as  new  technologies  that  Improve  the  effectiveness  or  efficiency  of 
training  programs  and  methods.  Ideas  are  solicited  that  affect  any  or  all  of 
the  operations,  maintenance,  and  support  roles  of  Air  Force  personnel.  Areas 
of  special  Interest  Include:  (1)  simple  methods  to  estimate  the  operational 
manpower,  personnel,  and  training  and  safety  requirements  of  weapons  systems 
during  development;  (2)  the  operational  use/utility  of  robotic  telepresence 
(sensory  feedback  to  a  human  operator;  particularly,  flexible  tactile  sensing 
arrays  for  robotic  hands  and  force  reflection  to  the  human  operator  of  forces 
experienced  by  the  robot's  dexterous  manipulators);  and  (3)  equipment,  systems 
and  procedures  to  be  used  for  the  treatment,  stabilization,  and  transfer  of 
casualties  during  war  and  times  of  natural  disaster. 


AF89-069.  TITLE:  Real-Time  Environmental  Monitoring  Capability 

OBJECTIVE:  Develop  air  transportable  instrumentation  for  on-site  detection, 
identification,  and  quantification  of  chemical  contaminants. 

DESCRIPTION:  The  Air  Force  needs  an  instrument  which  can  rapidly  detect, 
identify,  and  quantify  trace  levels  (5  to  10  parts  per  billion)  of  chemical 
contaminants  on  personnel,  and  surfaces,  and  in  soil,  air,  and  water.  The 
instrument  must  be  rugged,  air  transportable,  and  capable  of  rapidly  analyzing 
soil,  air,  and  water  samples.  Also,  it  should  be  capable  of  quickly  tracking 
(in  time  and  space)  and  monitoring  unknown/known  chemical  contaminants  and 
should  require  minimum  training  for  qualified  Air  Force  personnel.  This 
equipment  will  be  used  to  detect  environmental  pollutants  and  chemical  warfare 
agents.  Similarly,  rugged  field  transportable  equipment  capable  of 
nonlntrusively  determining  droplet  size  is  also  required. 

a.  New  Environmental  Protection  Agency  and  state  environmental  laws  have 
increased  monitoring  requirements  and  lowered  detection  limits  for  organic 
chemical  contaminants,  making  existing  real-time  detection  equipment  obsolete. 
Additionally,  spills/leaks  of  hazardous  chemicals  require  rapid  field  response 
and  evaluation  to  protect  life  and  property.  Rapid,  innovative  survey  tech¬ 
niques  and  on-site  chemical  analyses  are  necessary  to  keep  up  with  this  grow¬ 
ing  demand.  The  research  scheme  should  be:  (1)  evaluate  emergency  response 
capabilities  of  current  commercially  available  instruments;  (2)  compare  field 
analytical  results  with  previously  approved  methods;  and  (3)  develop  valid 
on-site  analytical  protocols  for  routine  Air  Force  chemicals. 

b.  In  order  to  sustain  operations  in  a  chemical  warfare  environment,  the 
Air  Force  needs  instrumentation  which  can  detect  surface  chemical  agent 
contaoilnatlon  on  air  base  personnel  and  equipment.  The  instrumentation  must 
quickly  and  accurately  indicate  the  chemical  agent  type,  amount,  and  location 
in  order  to  determine  the  need  for  decontamination  based  on  the  potential  for 
injury  to  personnel  or  damage  to  equipment.  The  equipment  would  be  used  to 
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screen  personnel  in  order  to  hasten  entry  Into  a  contamination  control  area  or 
toxic  free  area;  its  use  must  pose  no  hazards  to  personnel,  including 
casualties  with  open  wounds.  The  instrumentation  will  also  be  used  to  check 
equipment  prior  to  loading  onto  aircraft  or  to  check  interiors  of  aircraft  or 
buildings;  it  must  be  capable  of  detecting  agents  in  cracks  and  crevices.  In 
both  cases,  the  instrumentation  must  be  capable  of  detecting  low  levels  of  all 
threat  liquid  agents  without  responding  positively  to  decontaminants  or  any 
chemicals  normally  present  on  air  bases. 

c.  In  order  to  determine  age  and  persistence  of  chemical  warfare  agents, 
it  is  necessary  to  nonintruslvely  determine  droplet  size.  It  is  not 
imperative  that  this  information  be  real  time,  as  accuracy  is  more  Important 
than  response  time.  Droplet  size  measurement  must  be  tied  to  at  least  gross 
analytical  discrimination.  Innovative  concepts  using  hardware  or  software 
methods  are  sought. 

d.  For  all  three  subtopics,  phase  1  will  consist  of  determining  specific 
instrumentation  requirements,  validation  testing,  and  selection.  Phase  II 
will  Include  a  one-year  field  test  and  final  development  of  routine  sampling 
methods  and  validation. 


AF89-070.  TITLE:  Innovative  Analysis  Procedures  and  Equipment  for 
Environmental  Health  and  Drugs  of  Abuse 

OBJECTIVE:  Develop  analytical  procedures  for  environmental/occupational 
health  pertinent  materials  and  chemicals  and  drugs  of  abuse. 

DESCRIPTION:  Both  the  Air  Force  Drug  Testing  Laboratory  (AFDTL),  a  high 
volume  urinalysis  drug  testing  facility,  and  the  USAF  Occupational  and 
Environmental  Health  Laboratory's  (USAFOEHL)  environmental  sample  analysis 
division  are  Interested  in  innovative  analytical  procedures.  The  AFDTL  has  a 
general  Interest  in  innovative  analytical  procedures  for  analyzing  for  the 
normal  drugs  of  abuse  and  a  specific  interest  in  designer  drug  analysis.  The 
USAFOEHL  has  a  general  Interest  in  innovative  analytical  procedures  for 
environmental  chemicals  and  a  specific  interest  in  procedures  for  asbestos 
(l.e.,  fluorescent  dye  binding  Identification),  hydrazine  fuel  in  water  and 
soil,  work  area  solvents  and  airborne  diisocyanates.  Innovative  biological 
monitoring  procedures  may  be  applicable  to  some  analytical  needs.  In  all 
cases  the  innovative  analytical  procedures  will  have  to  be  proven  to  the 
regulating  agency  such  as  the  Environmental  Protection  Agency  or  Occupational 
Safety  and  Health  Administration. 

Both  the  AFDTL  and  the  USAFOEHL  are  Interested  in  robotic  technology  for  all 
aspects  of  their  laboratory  procedures,  from  sample  receipt  through  results 
reporting.  As  above,  the  robotic  procedures  would  have  to  be  acceptable  to 
the  regulating  agencies  where  applicable  and  forenslcally  defensible  in  case 
of  litigation. 


AF89-07 1 .  TITLE :  Identification  and  Management  of  Hazardous  Materials  in 
Large-Scale  Systems  Acquisition 

OBJECTIVE:  Develop  innovative  concepts  and  mechanisms  for  achieving  effective 
hazardous  materials  management  in  large-scale  systems  acquisition. 
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DESCRIPTION:  The  proper  management  of  hazardous  materials  through  the  life 
cycle  of  large-scale  systems  is  a  problem  that  needs  attention  In  the  Air 
Force  as  well  as  Industry.  There  are  decisions  made  throughout  the  life  cycle 
that  impact  health,  safety,  and  environmental  quality.  Decisions  made  early 
In  the  design  process  may  well  drive  subsequent  system  design,  supportablllty, 
and  operability.  The  Air  Force  needs  a  hazardous  material  Identification 
database  providing  Information  on  known  hazardous  materials  In  the  Air  Force 
Inventory  or  In  development.  One  possibility  would  be  to  use  Quantitative 
Structure  Activity  Relationships  (QSAR)  to  predict  the  likelihood  of  hazard 
for  chemicals  not  In  the  database.  Fundamental  to  such  a  database  would  be 
the  development  of  a  systematic  approach  for  determining  the  extent  and  kind 
of  toxicity  Information  which  should  be  available  on  a  chemical  §as  a  function 
of  Its  position  in  the  development /eyelet  and  Its  potential  uses,  including 
prediction  of  possible  toxic  actions  from  QSAR  considerations.  A  multiple 
volume  hazardous  material  management  guide  could  be  developed.  This  guide 
would  serve  as  an  Important  reference  for  defense  contractors.  Air  Force 
development  2ind  acquisition  personnel,  and  occupational  health  personnel.  An 
example  of  a  successful  reference  work  for  a  different  application  Is  the  Air 
Force  Installation  Restoration  Program  Toxicology  Guide.  Phase  1  would 
Involve  definition  of  the  concept  for  use,  assessment  of  the  availability  of 
the  data  required  for  such  a  database,  and  demonstration  of  QSAR  approaches 
which  could  be  used.  Phase  II  would  Involve  development  of  an  initial 
database  and  demonstration  of  Its  ability  to  Identify  known  hazards  and 
suggest  potential  data  gaps  on  uncharacterized  chemicals. 

The  Air  Force  needs  an  aid  to  system  designers,  manufacturers,  and  malntalners 
that  will  greatly  enhance  declslon-maklng  capability.  Such  an  aid  would  allow 
better  up-front  exploration  of  system  design  concepts  and  help  ensure  appro¬ 
priate  consideration  of  the  effect  of  those  decisions  on  downstream  activities 
such  as  maintenance,  logistics,  operation,  and  disposal.  As  an  example,  a 
material  (i.e.,  hydraulic  fluid)  selected  strictly  on  performance  character¬ 
istics  might  produce  a  prohibitively  large  environmental  impact.  The  decision 
aid  must  enhance  the  ability  of  system  designers,  developers,  and  malntalners 
to  Incorporate  hazardous  materials/devices  considerations  Into  the  acquisition 
process  In  an  integrated  fashion,  such  that  overall  life  cycle  costs  can  be 
managed  to  acceptable  criteria.  Phase  I  research  will  conclude  with  a  report 
that  clearly  defines  a  recommended  approach  and  specifically  addresses  the 
merit  and  feasibility  of  that  selected  approach.  Phase  II  will  conclude  with 
a  working  laboratory  prototype  and  a  demonstration  of  the  developed 
technology. 


AP89-072.  TITLE:  Dynamic  Bleaching  of  Protective  Materials  by  Ultra-Short 
Laser  Pulses 

OBJECTIVE:  Produce  methods  of  accurately  capturing  dynamic  bleaching  effects 
of  single  picosecond  pulses  on  protective  materials. 

DESCRIPTION:  Laser  protective  materials  are  designed  to  protect  the  wearer 
against  the  hazards  associated  with  laser  use.  One  major  concern  Is  the 
dynamic  effects  of  ultra-short  laser  pulses  on  the  protective  abilities  of  the 
material.  As  a  laser  pulse  Irradiates  the  protective  material,  the  protective 
properties  of  the  material  may  decrease,  making  the  material  less  effective. 

In  other  words,  the  laser  pulse  may  bleach  the  material,  thus  lowering  Its 
optical  density.  A  need  exists  for  a  programmable  device  which  captures  the 
dynamic  bleaching  effect,  in  terms  of  the  shape  of  the  laser  pulse  that  caused 
It,  and  digitally  stores  the  pulse  shape  for  later  analysis.  The  device 
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should  have  at  least  a  5  picosecond  risetime  and  a  vertical  sensitivity 
ranging  from  50  microvolts  to  5  volts*  It  must  have  a  delay  line  option  to 
facilitate  triggering.  The  device  must  have  a  dynamic  range  covering  the  most 
critical  laser  wavelengths  and  must  have  multi-channel  capability.  In 
addition  to  the  device  mentioned  above ^  an  Innovative  approach  to  capturing 
the  bleaching  effects  Is  needed.  The  goal  of  Phase  I  Is  twofold:  (a) 
Determine  the  feasibility  of  a  device  meeting  the  above  standards  and  (b) 
Develop  a  programmable  device  which  can  capture,  store,  and  process  a  single 
picosecond  laser  pulse  and  the  effects  of  that  pulse  as  It  passes  through 
laser  protective  materials. 

The  Phase  II  goal  Is  to  produce  a  functional,  tested  device  meeting  the  above 
required  specifications.  Including  complete  training  and  documentation  on  the 
proper  use,  configuration,  and  maintenance  of  the  device. 


AF89-073.  TITLE:  Computer  Based  Testing  and  Training  In  Intelligent  Systems 

OBJECTIVE:  Develop  prototype  testing  systems  for  Intelligent  Tutoring  System 
(ITS)  and  tools  for  developing  of  ITS  by  non-programmers. 

DESCRIPTION:  In  order  for  ITSs  to  adapt  to  the  Instructional  needs  of 
Individual  students,  ITSs  must  be  able  to  diagnose  skills  and  knowledge  a 
student  possesses  at  various  stages  of  the  training.  Also,  the  successful 
application  of  artificial  Intelligence  in  training  requires  reductions  In  the 
time  and  programming  expertise  required  to  move  from  system  concept  to  system 
prototype.  This  research  will  Investigate  and  demonstrate  enabling  technolo¬ 
gies  to  support  rapid  development  of  intelligent  computerized  applications  by 
non-programmers.  The  following  research  areas  are  of  Interest: 

a.  Design  Specifications  for  Student  Model.  This  research  would  investi¬ 
gate  the  types  of  knowledge  and  skills  explicated  In  Cognitive  Psychology  and 
Artificial  Intelligence  literature  that  are  requisite  for  accurate  assessment 
of  an  Individual's  capability  to  solve  problems  In  a  particular  domain.  The 
selection  and  presentation  of  test  Items  would  be  based  on  the  student's 
acquired  knowledge  and  skills  and  those  that  have  not  yet  been  acquired. 

b.  Identify  Psychometric  Issues  and  Solutions  In  Computer  Based  Testing 
(CBT).  The  research  would  explicate  the  Issues  and  Implement  solutions 
discussed  In  CBT  literature.  The  issues  and  solutions  Include  exposure 
control  (selecting  Items  from  a  pool  of  similar  items  so  that  a  specific  Item 
Is  not  presented  too  often),  algorithms  for  selecting  Items  for  presentation. 
Individual  and  group  reports,  partial  scoring,  multiple  path  solutions, 
techniques  for  presenting  Items  (e.g.,  graphics,  text,  scrolling),  and  test 
termination  criterion. 

c.  Design,  develop,  and  document  a  prototype  CBT  software  shell.  The 
system  should  be  hosted  on  a  Zenith  248  or  (80386  based)  desktop  computer  and 
able  to  assess  declarative  and  procedural  knowledge,  and  problem  solving 
skills.  The  CBT  software  should  Include  both  authoring  and  delivery 
subsystems  with  text  and  graphic  Interfaces. 

d.  This  research  would  Investigate  approaches  to  providing  non-program¬ 
mers  with  these  powerful  capabilities  by  providing  simple  command  languages, 
visually  oriented  programming  systems,  menu  driven  programming  systems,  or 
other  approaches  to  developing  training  system  Interfaces. 
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e.  This  research  would  investigate  hypertext  and  other  innovative 
approaches  to  efficient  database  search,  and  especially  the  problem  of  provid¬ 
ing  non— programmers  with  the  capability  to  create  the  database  and  related 
search  architecture. 

f.  This  research  would  investigate  approaches  to  providing  non-program¬ 
mers  with  the  capability  to  author  device  models  and  simulations  by  providing 
simple  command  languages,  visually  oriented  programming  systems,  menu  driven 
programming  systems,  or  other  approaches. 


AF89-074.  TITLE;  Instructional  Methodology  for  Multiship  Air  Combat  Training 

OBJECTIVE:  Develop  and  evaluate  a  model  methodology  for  team  training  in 
multiship  air-to-air  combat  training. 

DESCRIPTION:  The  following  programs  are  of  interest: 

a.  Development  of  a  methodology  (model)  which  accounts  for  the 
relationship  and  structure  between  individual  and  team  training  for  multiship 
air-to-air  combat  training.  Current  approaches  to  training  can  be  described 
as  development  of  individual  skills  for  specific  procedural  tasks  at  early 
phases  with  limited  integrated  practice  of  advanced  multiship  combat  tactics 
at  later  phases.  Restricted  training  opportunities  during  advanced  training 
are  the  result  of  limited  availability  of  simulators  and  training  aircraft. 
Recent  advanced,  low-cost  technology  may  afford  the  development  of  complex 
simulated  combat  environments  which,  in  some  ways,  can  be  instructionally 
superior  to  aircraft  environments  because  of  the  capability  to  manipulate 
various  dimensions  of  training,  thus  overcoming  some  limitations  in  current 
training  practice*  However,  a  systematic  training  methodology  is  needed  as  a 
guideline  to  take  full  advantage  of  advanced  technology.  Literature  on  team 
training  reviewed  to  date  appears  to  offer  little  guidance  for  the  development 
of  a  multiship  air  combat  training  model* 

b.  The  goal  of  this  effort  is  to  develop  and  evaluate  a  team  training 
model  for  multiship  air  combat  which  structures  both  individual  and  team 
training  phases  according  to  skill  development  requirements  and  other  relevant 
criteria.  A  central  issue  is  determination  of  the  point  (or  points)  in  the 
program  at  which  individual  skills  training  should  transition  to  multiship 
team  skills  training  and  also  how  programs  should  be  structured.  The  research 
will  investigate:  (1)  skill  development  hierarchies  progressing  from  individ¬ 
ual  basic  tasks  thru  group  or  team  multiship  combat  scenarios;  (2)  transition 
from  individual  skill  development  to  team  skills  (identification  of  principles 
which  help  determine  points  within  the  program  at  which  training  should 
transition  from  individual  to  team  training  methodology);  (3)  identification, 
definition,  and  development  of  performance  criteria  and  measurement  approaches 
for  Indlvidual-to-team  performance;  (4)  identification  of  methodologies  which 
are  effective  for  multiship  training;  (5)  determination  of  the  Influence  of 
team  membership  upon  training  effectiveness;  (6)  Identification  of  feedback 
methods /media  which  are  most  effective  for  individual  and  team  training 
situations;  (7)  determination  of  the  Influence  of  task  structure  and 
complexity  upon  the  efficiency  of  team  training;  and  (8)  development  and 
evaluation  of  a  training  model  for  air  combat  multiship  training. 

c.  Phase  I  will  be  limited  to  concept  formulation,  literature  review,  and 
definition  of  research  requirements  for  Investigation  of  Issues  such  as  those 
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listed  above.  Reconnendatlon  from  the  Phase  1  effort  will  Include  additional 
Issues  and  design  requirements  for  development  of  the  multiship  team  training 
model.  Phase  II  will  be  devoted  to  the  development,  validation,  and 
demonstration  of  a  team  training  model. 


AF89-075.  TITLE;  Unified  Life  Cycle  Engineering  (ULCE) 

OBJECTIVE:  Develop  technologies  for  computer-aided  designers  to  better 
Integrate  design  for  suppor lability,  performance,  and  produclblllty. 

DESCRIPTION:  Today's  computer-aided  design  (CAD)  environment  offers 
bench-level  designers  the  potential  to  identify  many  supportabllity  problems 
that  previously  remained  undiscovered  until  much  later  In  the  acquisition 
process.  To  take  advantage  of  this  potential,  the  following  research  areas 
are  of  Interest: 

a.  Determine  and  develop  new  reliability,  availability,  and  maintainabil¬ 
ity  applications  within  CAD  environments  that  will  aid  designers  In  performing 
design  processes  or  evaluating  design  products.  Models  and/or  programs  should 
be  compatible  with  typical  design  phases  of  major  weapon  system  acquisitions 
and  with  ongoing  Reliability,  Availability,  and  Maintainability  lu  Computer 
Aided  Design  (RAMCAD)  Integration  efforts. 

b.  Determine  and  develop  new  applications  of  decision  science  methodology 
that  allows  design  engineers  to  trade-off  various  design  attributes  such  as 
performance,  cost,  schedule,  supportabllity,  and  produclblllty  within  CAD 
environments.  Attributes  may  have  logical  measures  of  merit  which  are  either 
qualitative  or  quantitative  In  nature,  or  measures  of  merit  may  have  to  be 
derived  as  part  of  decision  support  systems.  The  goal  of  decision  models  Is 
to  provide  design  engineers  with  capabilities  to  judge  relative  merits  of 
various  design  options  and  to  evaluate  final  designs  with  respect  to  life 
cycle  Implications. 

c.  Develop  new  methodologies  and  automated  tools  for  Information  system 
design  and  construction  which  will  provide  data  Integration  In  an  Increasingly 
complex,  heterogeneous  and  distributed  environment.  Such  Information  systems 
will  support  the  Information  requirements  of  designers  as  well  as  other 
functions  throughout  a  major  weapon  system's  life  cycle.  Current  techniques 
such  as  IDEF  0  and  IDEF  1  have  proven  to  be  too  manpower  and  time  Intensive 
and  lack  the  semantic  richness  and  developmental  framework  required  for 
future,  large-scale.  Integrated  Information  systems. 

d.  Determine  and  develop  new  ways  of  presenting  Information  concerning 
human  cognitive  and  psychomotor  performance  capabilities  within  CAD  environ¬ 
ments.  Better  ways  of  portraying  large  existing  knowledge  about  human 
abilities  developed  from  basic  and  applied  research  are  necessary  In  order  to 
develop  decision  rules  and  design  criteria  for  use  by  design  engineers. 
Meta-analysls,  a  technique  found  useful  in  several  behavioral  and  social 
science  disciplines,  could  prove  beneficial  where  the  knowledge  base  Is  known 
to  be  diffuse  (psychomotor  ability)  or  very  dynamic  (cognitive  psychology). 


AF89-076.  TITLE:  Enhanced  Crew  Interface  Designs 

OBJECTIVE:  Devices  and  technologies  which  Improve  mission  performance  through 
enhanced  design  of  crew  Interfaces  to  systems. 
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DESCRIPTION:  The  following  projects  are  of  interest: 


a.  Create  new  optical  designs  for  night  vision  goggles*  Phase  I:  Develop 
several  first  order  optical  design  approaches  with:  Non  see-through  system, 
low  weight,  center  of  gravity  close  to  head  CG,  minimum  size,  helmet  mountable 
to  HGU-55P,  and  optical  port  for  head-up  display  Imagery  Injection.  Traces 
showing  optical  elements.  Image  intenslfler,  and  folding  methods  around 
wearer’s  head  should  be  drawn  for  each  optical  design  approach. 

b.  Investigate  feasibility  of  a  fighter  attitude  indicator  which  requires 
less  cognitive  Interpretation,  Improves  aircraft  attitude  situational  aware¬ 
ness,  and  uses  peripheral  cueing  so  as  not  to  interfere  with  display  or 
environmental  view.  The  mounting  may  be  either  on  the  helmet  or  In  the  canopy 
structure.  The  Indicator  must  be  viewable  in  a  180  degree  horizontal  field  of 
view  and  90  degree  vertical  field  of  view  with  reference  to  the  pilot's  design 
eye  point.  The  Intent  Is  to  provide  visual  reference  cues  to  the  pilot's 
central  and  peripheral  vision  areas  In  such  a  way  that  minimal  Interpretation 
Is  necessary.  Phase  I:  Conceptual  and  laboratory  development  of  the  Enhanced 
Unusual  Attitude  Indicator  with  proof-of-concept  demonstration.  Phase  II:  A 
flight  demonstration  system  for  testing  with  an  Interface  adaptable  to  US 
aircraft  data  bases  and  Interoperability  with  cockpit  Instrumentation. 

c*  Determine  automated  custom-fit  production  concepts  for  protective 
equipment  and  clothing.  Assess  and  Integrate  technology  advancements  made  In: 
digitizing  of  human  topography,  computer-aided  design,  and  automated  manufac¬ 
turing  methods.  Arrive  at  production  concepts  which  can  be  used  effectively 
in  the  DOD  equipment  Issue  environment.  Phase  I:  State-of-the-art  review  and 
feasibility  assessment.  Design/production  concepts  for  at  least  one  piece  of 
equipment  or  clothing  Item.  Phase  II:  Prototype  one  production  system. 
Demonstrate  design  and  production  methods  for  a  least  one  Item. 

d.  Problem:  Digital  Radar  Landmass  Simulators  (ORLMS)  produce  conven¬ 
tional  525  line  rate  monochrome  video  output.  Graphics  engines  produce  1024 
by  768  or  higher  resolution  RGB  picture  element  Imagery.  Similarly,  field/ 
frame  rates  may  differ  between  the  two  types  of  devices.  DRLMS  video  must  be 
synchronized  within  the  graphics  video  (e.g.,  512  x  512  within  768  x  1024) 
without  undue  degradation.  Phase  I:  Design  a  video  synchronization  and 
Insert lon/mlxlng  approach  for  combining  DRLMS  and  graphics  processor  output 
signals.  Complete  engineering  analysis  and  cost  and  performance  estimates. 
Phase  II:  Demonstrate  proof-of-concept.  Government  furnished  equipment 
available  at  WPAFB  If  required.  Complete  drawings,  schematics,  parts  list, 
and  technical  report  of  results. 


AF89-077.  TITLE:  Crew  Performance  Predictions  and  Enhancements 

OBJECTIVE:  Measurement  and  modeling  of  human  mental  and  visual  capability  to 
understand  and  predict  performance. 
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DESCRIPTION:  The  following  projects  are  of  Interest: 

a.  Apply  neural  networks  to  analysis  of  human  performance  In  complex 
tasks.  Problem:  Measurement  of  human  performance  In  piloting  combat  aircraft 
Is  difficult.  Sensor  systems  measure  continuous  and  discrete  aspects  of 
multidimensional  behavior,  but  analysis  Is  extremely  difficult  with 
conventional  statistical  methods.  Near  realtime  predictions  of  workload, 
situational  awareness,  and  decision  behavior  are  not  available.  Phase  1: 
State-of-the-art  review,  feasibility  assessment,  and  trial  application  of 
neural  networks  to  human  performance  analysis.  Phase  II:  Prototype  neural 
network  hardware  and  software  for  predicting  an  Important  aspect  of  pilot 
performance.  Demonstrate  system  capabilities. 

b.  Problem:  Manned  air  defenses  modeled  using  SAINT  and  artificial 
Intelligence  techniques  are  analysis-intensive  and  limited  to  restricted 
cases.  Neural  nets  may  require  less  analysis,  but  still  maintain  fidelity  and 
robustness,  allowing  modeling  of  less  limited  scenarios.  Phase  1:  Choose  a 
neural  net  architecture  or  combination  of  architectures  to  be  used  for 
modeling.  Develop  methods  to  train  the  net.  Identify  required  commercially 
available  or  custom  software  and  computer  hardware  with  expected  cost, 
performance,  and  development  schedules.  Phase  11:  Perform  proof  of  concept 
demonstration.  Compare  model  with  current  modeling  techniques  for  robustness, 
handling  of  novel  Inputs,  and  required  analysis.  Computer  hardware  and  soft¬ 
ware  support  Is  available  within  the  Human  Engineering  Division. 

c.  To  provide  on-line  physiological  assessment  of  pilot  workload  and 
state  in  aircraft  and  simulators.  On-line  monitoring  of  pilot  state  is 
required  now  and  will  be  essential  on  newer  aircraft  and  simulator  systems.  A 
physiological  monitor  is  required  which  will  provide  on-line  Information  and 
storage  of  information  about  pilot's  heart  rate,  heart  rate  variability  in  two 
bands  and,  If  possible,  eye  blink  rate  and  duration  Information,  reliable 
measures  of  operator  state  and  workload.  The  device  can  be  modular  but  must 
be  capable  of  being  worn  by  pilots.  It  should  weigh  no  more  than  currently 
available  on  body  recording  devices  and  should  be  small.  Up  to  eight  hours  of 
battery  operation  and  storage  capacity  are  required.  All  amplification, 
signal  processing,  and  storage  must  be  accomplished  by  the  device.  Phase  1: 
Design  and  prototype  development  of  the  device.  Phase  11:  Fabricate  and  test 
the  device  In  actual  simulation  and  aircraft  environments. 

d.  Develop  and  demonstrate  non-canonlcal  pictorial  formats  for  optimized 
cockpit  Information  transfer.  Current  trends  In  advanced  cockpit  displays 
favor  ever-increasing  levels  of  pictorial  scene  fidelity.  Such  displays  are  a 
Visual  Natural  Language  Interface  (VNLI)  for  presenting  the  pilot  with  the 
necessary  geometric  relations  needed  for  guidance,  navigation,  flight  control, 
and  general  situational  awareness.  These  displays  often  lack  the  static 
and/or  dynamic  sensitivity  available  from  more  conventional  presentation 
formats.  The  development  of  an  enhanced  VNLI  providing  a  synthesis  of  the 
natural  geometry  of  the  pictorial  display  with  the  enhanced  sensitivity  and 
precision  of  the  non-plctorlal  format  Is  needed.  The  synthesis  should  be 
accomplished  via  an  appropriate  transformation  of  the  canonical  pictorial 
format,  and  not  via  a  simple  overlay  of  pictorial  and  conventional  formats. 

The  Phase  I  effort  will  evaluate  feasibility  via  four  tasks:  1)  selection  of 
a  candidate  flight  task  and  Identification  of  associated  display  requirements; 
2)  development  of  one  or  more  candidate  non-canonlcal  pictorial  displays;  3) 
evaluation  of  task  performance  and  pilot  workload,  via  real-time  pilot-in-the- 


219 


loop  simulation;  4)  evaluation  of  overall  feasibility  and  recoomendation  for 
further  development*  If  feasibility  is  demonstrated,  a  Phase  II  exploratory 
development  effort  will  be  supported  in  a  full-mission  slnnilator. 


AP89-078.  TITLE:  Advanced  Biocommunications  Transducers 

OBJECTIVE:  Develop  advanced  transducers  that  overcome  current  limitations  and 
surpass  state-of-the-art  devices. 

DESCRIPTION:  Specific  transducers  with  enhanced  performance  are  required  to 
ensure  effective  voice  communications  in  current  and  future  operational 
systems.  The  following  are  of  special  Interest: 

a.  Very  Near  Field  Speech  Measurements.  Measurements  of  near  field 
acoustic  speech  signals  for  use  in  the  design  of  new  voice  transducers.  Phase 
I:  Develop  approach  and  plan;  conduct  measurements  on  an  acoustic  manikin  and 
a  few  subjects  at  existing  government  facilities.  Phase  II:  Expand  measure¬ 
ments  over  all  American  English  phonemes  on  50  -  100  subjects. 

b.  Fiber  Optic  Microphone*  A  fiber  optic  microphone  that  Is  resistant/ 
insensitive  to  radio  frequency,  electromagnetic  interference,  and  pulse. 

Phase  1:  The  basic  concept,  analysis,  and  design.  Phase  II:  Fabrication, 
performance  demonstration,  and  delivery  of  the  voice  microphone. 

c.  Array  Microphone.  Multiple  component,  array  microphone  with  greater 
speech-to-noise  ratio  and  voice  communication  than  current  devices.  Phase  I: 
Analysis,  paper  design,  and  critical  element  measurements  using  existing 
government  facilities*  Phase  II:  Fabricate  laboratory  demonstration 
prototype. 

d*  Improved  Infrared  Transducers.  IR  transducers  that  expand  current 
distance,  angle  of  coverage,  and  noninterference  characteristics.  Phase  I: 
Focus  on  Improvements  that  Include  tuned  reflectors  and  IR  bandpass  filters. 
Phase  II:  Apply  promising  transducers  to  a  personal  IR  voice  communication 
system* 

e*  Performance  and  Communications  Effectiveness  Task.  Develop  time 
dependent,  integrated  voice  communication  and  performance  task.  Phase  I: 
Analysis,  hardware  and  software  design  with  detailed  design  task  analysis. 
Phase  II:  Install  task  in  an  existing  government  facility  and  verify 
reliability  and  validity  of  test  methodology. 


AF89-079.  TITLE:  Innovations  in  Aeromedical  Applications 

OBJECTIVE:  Develop/Adapt  tools,  techniques,  and  data  management  methods 
applicable  to  medical  determinations  of  flying  fitness. 

DESCRIPTION:  USAF  aircrew  personnel  are  a  unique  segment  of  Air  Force 
personnel  In  general.  They  are  subject  to  special  selection  and  retention 
standards  broadly  described  as  fitness  to  fly,  which  Includes  not  only  fitness 
across  the  full  clinical  medical  and  life  sciences  spectrum,  but  also  Issues 
related  to  flying  safety.  The  standards  are  under  continuous  review,  on  one 
hand,  to  accommodate  the  flying  stress  as  new  aircraft/missions  come  on  line, 
and  on  the  other  hand,  to  keep  as  many  trained,  experienced  aircrew  members 
eligible  for  the  cockpit  as  possible.  These  reviews  use  data  from  large 
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databases  from  which  prospective  and  epidemiologic  studies  can  be  conducted. 
The  sources  of  data  are  the  aircrew  personnel  themselves.  A  subject  who  has 
an  abnormal  finding  In  periodic  flight  physicals  may  be  examined  at  the  USAF 
School  of  Aerospace  Medicine  (USAFSAM).  These  are  not  typical  patients 
encountered  In  clinical  practice;  they  are  younger,  healthier  and,  for  the 
most  part,  asymptomatic.  Examining  such  patients  presents  unique  diagnostic 
challenges.  In  addition,  data  are  sent  from  all  over  the  world  to  USAFSAM  for 
consideration  for  Individual  aviation  status. 


AF89-080.  TITLE:  Chemlcal/Blologlcal  Defense  Protection 

OBJECTIVE  Develop  equipment  and  techniques  for  USAF  forces  survival  and 
effective  operation  In  chemical/biological  toxic  environment. 

DESCRIPTION:  The  following  programs  provide  Improvements  and  alternatives  to 
current  USAF  protective  systems: 

a.  Both  air  and  ground  crew  chemical  defense  gloves  need  to  be  stream¬ 
lined.  Current  systems  are  bulky,  need  dexterity  and  tactile  improvements, 
and  Impose  thermal  burden.  For  some  tasks  more  durability  Is  needed.  Phase  I 
will  deal  with  preliminary  material  and/or  design  functions  which  will  Improve 
performance  and  maintain  current  levels  of  protection. 

b.  This  effort  Is  for  ensemble  development  where  the  primary  focus  Is  on 
human  performance  without  compromising  protection.  Performance  domains 
Include  psychomotor,  communications,  infantry/security  tasks,  air  base  group 
tasks,  flight  line,  and  maintenance  tasks  at  a  minimum.  Protection  concepts 
should  Include  chemical/ biological,  thermal  hazards,  and  physiological  status 
In  general.  Phase  I  Is  envisioned  as  a  requirements  analysis,  a  small  design 
effort  for  demonstration  purposes,  and  an  initial  Identification  of  off-the- 
shelf  options. 

c.  Needs  for  Improvement  in  chemical  agent  filtration  systems  Include 
the  following:  (Phase  I  Includes  a  study  to  assess  alternatives  and  perform 
Initial  tests). 

(1)  Personnel  will  be  required  to  function  In  a  toxic  environment 
without  a  filter  life  Indicator.  A  system  or  device  Is  needed  to  indicate  the 
life  time  expiration  of  a  filter. 

(2)  Moisture  degrades  the  performance  of  charcoal  filters  and 
charcoal  Impregnated  materials.  Systems  or  procedures  to  eliminate  or  reduce 
this  degradation  are  needed. 

(3)  Alternatives  to  standard  charcoal  and  charcoal  Impregnated 
materials  are  needed. 

(4)  Substances  or  procedures  which  reduce  skin  Irritation  from 
masks,  gloves  and  other  chemical  defense  equipment  Is  needed. 

d.  Also  needed  are  specific  accessories  for  Improving  performance  and 
safety  as  follows:  (Phase  I  assesses  materials,  technologies  and  preliminary 
testing.) 
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(1)  Enhanced  protection  through  modified  ventilation  systems  or 
other  means  will  reduce  the  chance  of  exposure  and  contamination  for  vehicle 
operators  and  maintenance  personnel.  Systems,  strategies  and  analyses  are 
needed. 


(2)  Two-way  communication  for  fllghtllne  personnel  is  impaired  by 
chemical  gear  as  well  as  flightline  noise.  A  system  is  needed  to  enhance 
communication  capability  without  compromising  the  protection  factor. 

(3)  Current  procedures  require  individuals  to  process  into  collect¬ 
ive  protection  facilities  for  rest  and  relief  (R&R).  Strategies  or  systems 
are  needed  to  reduce  the  number  of  Inprocessing  and  egress  cycles  to  or  from 
fixed  shelters,  by  providing  portable  R&R  facilities  for  use  which  do  not 
compromise  protection. 

(4)  Develop  nontoxlc/noncorroslve  decontamination  reagents  for  the 
chemical  agents  decontamination.  Design  and  develop  procedures  for  field 
application  of  these  reagents  for  equipment  and  personnel  contamination 
problems . 


(5)  Develop  low  cost  fit  assessment  equipment  and  procedures  for 
field  use  for  chenlcal  protective  respirators.  Quantitation  is  required  with 
protection  factors  (ratio  of  outside  to  under  the  mask  agent  concentrations) 
of  10,000  and  better  to  be  demonstrated. 

(6)  Any  innovative  concepts  or  applications  of  technology  to  Improve 
performance  or  protective  factor  in  chemical  defense  equipment  are  welcomed. 


AF89-081.  TITLE;  Decision  Aid  Process  for  Investment  Strategy 

OBJECTIVE:  Develop  an  analytic  framework  for  quantifying  benefits  of  research 
and  development  in  human  systems  technologies. 

DESCRIPTION:  In  the  design,  development  and  utilization  of  the  hardware 
component  of  weapon  systems,  the  concept  of  measuring  the  benefits  of  the 
systems  is  well  founded.  Objective  measures  exist  on  such  factors  as  speed 
and  ability  to  deliver  a  weapon  payload  and  costs  of  development,  manufactur¬ 
ing  and  operation  can  be  estimated  and  weighed  against  the  system's  perform¬ 
ance.  However,  in  the  conduct  and  delivery  of  human-centered  research  and 
research  products,  defining  and  measuring  the  benefits  are  much  more  difficult 
tasks.  Often  benefits  are  expressed  in  such  terms  as  Improved  training, 
better  job  performance,  or  Increased  job  satisfaction.  When  they  are  quanti¬ 
fied,  the  benefits,  at  best,  are  expressed  in  terms  of  reduced  costs  in  such 
areas  as  recruiting,  training,  and  sustaining,  or  retaining  the  force.  Very 
seldom  is  the  manpower,  personnel,  and  training  research  community  able  to 
make  strong,  positive,  supportable  statements  about  the  value  of  its  research 
products.  The  Human  Systems  Division  is  constantly  faced  with  decisions  about 
the  proper  mix  of  diverse  research  efforts  including  selection  and  classifica¬ 
tion,  job  restructuring  and  determination,  decision  aids  and  models,  life 
support  systems,  toxic  material  evaluation,  etc.  These  decisions  allocating 
limited  R&D  resources  among  competing  projects  are  greatly  complicated  by  the 
inability  to  measure  potential  benefits  in  a  manner  that  is  equally  meaningful 
to  the  different  types  of  R&D  programs. 


This  research  would  be  divided  into  two  distinct  phases.  Phase  I  of  this 
project  would  review  the  current  status  of  cost/benefit  analysis  and  assess- 


■ent  of  utility/worth,  concentrating  on  R&D  project  selection  and  benefit 
determination.  The  Intent  of  Phase  I  will  be  to  develop  a  model  which  will 
permit  the  estimation  of  benefits  from  manpower,  personnel,  and  training  R&O 
(areas  In  which  It  has  traditionally  been  difficult  to  determine  dollar 
values)  and  facilitate  the  comparison  of  such  efforts  with  hardware-oriented 
R&D/ engineering  efforts.  Relevant  research  and  cost/benefit  models  from  the 
private  sector  as  well  as  other  government  and  military  studies  will  be 
reviewed.  Data  definitions,  data  availability,  and  alternative  measures 
(dollars,  time,  etc),  use  of  the  model  In  allocating  resources,  and  other 
factors  will  be  considered  In  this  phase.  The  contractor  shall  develop  a 
protot3rpe  model  which  shall  be  used  to  quantify  the  value  of  two  specific 
research  projects  to  be  selected  by  the  contract  monitor.  Phase  II  of  this 
effort  will  further  develop  the  prototype  to  permit  R&D  managers  to  allocate 
resources  across  many  different  projects  and  estimate  the  comparable  worth  of 
each  effort.  An  Interactive  cost/benefit  allocation  and  valuation  software 
model  will  be  developed. 


AF89-082 .  TITLE :  Parallel  Processing  for  Artificial  Intelligence  (AI)  and 
Graphics  Applications 

OBJECTIVE:  To  modify  and  Implement  an  Inference  engine  on  an  existing 
parallel  processor  and/or  Investigate  the  effects  of  mapping  graphics 
algorithms  onto  parallel  architectures. 

DESCRIPTION:  The  following  programs  are  of  specific  Interest: 

a.  Current  AI  types  of  systems  are  Implemented  as  rule-based  systems 
where  facts  are  asserted  Into  the  knowledge-base  by  a  portion  of  the  system 
called  the  Inference  engine.  This  Inference  mechanism  controls  the  manner  In 
which  knowledge-based  systems  accomplish  their  given  task.  To  achieve 
’’real-time'*  operation  of  these  types  of  systems,  this  normally  serial  process 
needs  to  be  parallelized.  There  are  several  classes  of  parallel  processors  In 
existence  today;  and  as  part  of  this  effort,  a  trade  study  will  be  done  to 
determine  each  processor's  adaptability  to  real-time  knowledge-based  systems. 
This  study  will  also  determine  which  class'  of  parallel  processors  will  give 
the  greatest  gains  In  speed  and  performance  and  then  determine  the  ability  to 
adapt  an  Inference  engine  to  that  processor  to  achieve  real-time  operation. 
Phase  I  should  address  parallel  processors  available  under  DARPA’s  Strategic 
Computing  Program  and  determine  the  adaptability  of  each  for  Implementing 
complex  AI  applications  for  avionics  with  the  potential  of  achieving  real-time 
operations.  While  several  Inference  engines  are  based  upon  the  Rete 
algorithm,  there  are  modifications  to  this  algorithm  which  attempt  to  Improve 
the  Inherent  serial  nature  of  the  algorithm.  Also,  part  of  Phase  I  activity 
should  be  the  familiarization  of  algorithms  used  for  Inferenclng.  This  should 
lead  to  Phase  II  activities  of  modifying  and  Implementing  an  Inferenclng 
mechanism  for  a  parallel  processor  Identified  In  Phase  I.  Phase  II  should 
target  an  existing  airborne  application  to  show  potential  real-time  operation 
as  a  result  of  this  effort. 

b.  Currently,  there  exists  a  variety  of  algorithms  dealing  with  the 
generation  of  graphics  primitives.  For  example,  Bresenham's  and  Digital 
Differential  Analyzer  algorithms  are  principally  used  for  generating  "lines" 
and  "circles."  This  program  will  Investigate  the  adaptability  of  these 
algorithms  to  parallel  processing  architectures.  Algorithms  will  be  Investi¬ 
gated  for  each  primitive  as  defined  In  the  evolving  PHIGS  graphics  standard. 
Phase  I  should  examine  these  algorithms  and  determine  which  ones  lend  them- 
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selves,  as  Is,  to  parallelism,  which  ones  can  be  modified  or  if  new  algorithms 
need  to  be  written.  The  primary  metric  to  be  used  In  evaluating  the  potential 
for  each  candidate  algorithm  Is  speed.  Bach  algorithm  will  be  Investigated 
from  the  standpoint  of  Its  current  execution  speed  to  that  which  can  be 
achieved  using  parallel  processing  techniques  currently  under  development.  If 
the  algorithms  can  be  modelled  and  executed  In  a  parallel  fashion,  they  will 
provide  the  software  framework  for  use  in  a  subsequent  effort  Investigating 
the  hardware  requirements  needed  to  generate  complex  graphics  Images  In  real 
time.  Phase  II  will  consist  of  mapping  these  algorithms  onto  an  existing 
parallel  processor.  This  will  demonstrate  the  potential  of  parallel 
processing  for  real  time  graphics  generation. 


AF89-083.  TITLE:  Abductlve  and  Inductive  Reasoning  Applied  to  Advanced 
Avionics  System  Diagnostics 

OBJECTIVE:  Develop  and  demonstrate  the  technology  required  to  Increase 
substantially  the  on-alrcraft  diagnostic  capabilities  of  advanced  avionics 
systems. 

DESCRIPTION:  Current  aircraft  avionics  systems  have  false  alarms  and  cannot 
duplicate  rates  In  excess  of  20  percent  and  retest  okay  rates  over  30  percent. 
Built-In  test  (BIT)  requirements  have  been  steadily  Increasing  and  have  become 
a  major  cost  In  the  development  of  avionics  systems.  In  addition,  Inaccurate 
and  Incomplete  diagnostic  Information  results  In  unnecessary  mission  aborts 
and  can  cause  loss  of  aircraft  and  pilots.  The  Increased  complexity  and 
operational  and  maintenance  requirements  of  advanced  weapon  systems  make  It 
unlikely  that  the  required  diagnostic  capability  will  be  achieved  through 
conventional  BIT  methods.  To  diagnose  future  avionics  systems  and  reduce 
bullt-ln  test  equipment  (BITE)  necessitates  a  capability  to  reason  about 
faults  at  a  system  level  In  much  the  same  manner  as  pilots  or  maintenance 
technicians  perform  diagnostics.  Humans  are  able  to  cope  with  many  of  the 
deficiencies  of  current  BIT  systems  through  their  ability  to  reason  effective¬ 
ly  about  the  Intended  design  behavior  of  the  system  given  system-level 
Information  that  Is  often  uncertain  (unreliable.  Incomplete,  and/or 
contradictory).  Abductlve  and  Inductive  reasoning  provide  the  means  to  deal 
with  the  uncertainty  and  combinatorial  problems,  associated  with  performing 
diagnostics  from  system-level  Information  and  provide  techniques  to  reason  at 
a  much  "deeper"  level  than  can  be  accomplished  using  current  production  rule 
or  model-based  systems. 

Phase  I  should  Include  a  study  of  the  diagnostic  problems  anticipated  for 
advanced  avionics  systems,  the  limitations  of  conventional  BIT  and  artificial 
Intelligence  approaches,  and  the  applicability  of  abductlve  and  Inductive 
reasoning  to  diagnosis  of  advanced  avionics  systems.  The  study  should  also 
Include  an  Investigation  of  the  relationship  between  abductlve  reasoning  and 
reasoning  from  first  principles.  In  addition,  a  feasibility  demonstration 
should  be  performed  Illustrating  the  capability  to  synthesize  Inductively 
abductlve  models  to  perform  diagnostics  at  a  system  level  given  uncertain 
Information.  Phase  II  should  result  In  a  prototype  system  and  demonstration 
that  conclusively  Illustrate  the  capability  to  Increase  fault  detection  and 
lsolat..on,  validate  failure  indications,  and  substantially  reduce  BITE 
requirements  for  advanced  avionics  using  a  combination  of  abduction  and 
Induction.  Phase  II  should  also  result  in  the  design  and  prototyping  of  a 
generic  system  for  diagnosing  advanced  avionics  systems. 
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AP89-084.  TITLE:  Integrated  Information  Signal  Processlnj 


OBJECTIVE:  To  develop  and  analyze  Innovative  concepts  for  combining  aircraft 
comnunlcatlonsy  navigation,  and  identification  (CNI)  functions  into  a  single 
covert  radio  frequency  (RF)  anti-jam  signal/waveform. 

DESCRIPTION:  The  CNI  capability  desired  would  include  some  combination  of 
voice,  relative  navigation,  and  digital  data  composed  of  target  tracks,  house¬ 
keeping,  and  electronic  warfare  Information.  This  waveform  will  be  utilized 
by  tactical  and  strategic  platforms.  Multifunction  modulations  have  existed 
for  more  than  thirty  years.  The  most  commonly  known  is  television,  which  uses 
single  sideband  amplitude  modulation  for  luminance  information,  an  analog 
phase  modulated  signal  for  color  Information,  and  a  frequency  modulated 
subcarrier  for  audio.  A  second  example  is  the  Joint  Tactical  Information 
Distribution  System,  which  uses  a  frequency  hopped,  time  hopped,  pseudo-noise 
modulated  waveform  to  provide  a  CNI  capability  for  multiple  platforms.  Phase 
I  will  study  and  propose  integrated  modulation  waveform  concepts  to  provide  an 
airborne,  integrated  CNI  capability  which  has  low  probability  of  detection, 
low  probability  of  interception,  low  probability  of  exploitation,  and  jam 
resistant  properties.  Preliminary  concepts  will  be  theoretically  analyzed  to 
determine  the  most  feasible  approach.  Phase  II  will  develop  a  top  level 
system  specification  and  vulnerablllty/susceptlbillty  data  for  the  most 
feasible  conceptual  designs  developed  under  Phase  I. 


AF89-085.  TITLE:  Language  Implications  for  Real-Time  Artificial  Intelligence 
(Al)  Systems 

OBJECTIVE;  To  address  the  issue  of  language  (e.g..  Lisp  vs  Ada)  for  AI  appli¬ 
cations  for  avionics  with  the  capability  of  real-time  operation  in  an  embedded 
avionics  environment. 

DESCRIPTION:  Many  current  AI  approaches  to  avionics  applications  are  written 
for  laboratory-based  prototype  systems.  These  applications  are  written  in 
Lisp  and  are  hosted  on  an  AI  workstation.  On  the  other  hand,  DOD  has  mandated 
that  the  language  of  choice  for  Air  Force  applications  is  Ada.  Before  we  can 
pursue  the  actual  implementation  of  AI  technology  into  embedded  avionics,  we 
need  to  address  the  Issues,  such  as  the  language,  for  these  types  of 
applications.  Some  of  the  language  issues  which  need  to  be  addressed  Include 
(1)  the  adaptability  of  Ada  to  large  complex  real-time  AI  applications,  (2) 
can  applications  written  in  Lisp  achieve  predictable  real-time  operation,  and 
(3)  which  language  can  achieve  the  parallelism  and  capability  required  for  the 
operation  of  embedded  AI  systems  in  real  time.  Phase  I  should  consist  of  a 
feasibility  study  addressing  the  Issues  listed  above.  Phase  II  should  extend 
the  efforts  started  in  Phase  I  with  the  focus  on  an  existing,  or  developed,  AI 
application  to  address  the  tradeoffs  between  Lisp  and  Ada  for  real-time 
embedded  avionics  AI  applications. 


AF89-086 .  TITLE :  Complex  Integrated  Circuit  Technology 

OBJECTIVE:  To  develop  higher  speed,  higher  density  circuit,  and  interconnec¬ 
tion  techniques  to  address  the  higher  throughput  and  reliability  requirements 
of  future  aerospace  systems. 

DESCRIPTION:  Research  is  needed  to  advance  the  state  of  the  art  in  the  area 
of  complex  monolithic  integrated  circuits  and  take  maximum  advantage  of  novel 
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approaches  to  circuit  configuration  and  point  to  point  interconnect*  To 
accomplish  this  objective  will  require  dedicated  efforts  in  such  areas  as  (1) 
optimized  Interconnect  concepts  which  achieve  high  speed  through  enhanced 
conductance  and  controlled  parasitica;  (2)  the  use  of  multi-level  metal  and/or 
three  dimensional  structures  to  achieve  higher  functional  density;  (3) 
modeling  techniques  to  lower  the  risk  of  accurately  predicting  functionality 
of  devices.  Interconnect,  and  packaging  in  competitive  approaches;  (4) 
innovative  packaging  concepts  which  address  power  distribution  and  thermal  - 
management;  and  (5)  fault  tolerance  and  yield  improvement  approaches  to  lower 
final  assembly  costs.  The  above  description  defines  a  broad  area  of  Interest, 
and  proposals  addressing  individual  or  combined  areas  are  strongly  encouraged 
as  long  as  they  are  clearly  targeted  to  the  final  objective.  Phase  1  activity 
will  identify  the  limitations  of  present  Interconnect  and  packaging  approaches 
and  determine  those  areas  which  offer  the  greatest  potential  for  improvement. 
Phase  11  will  select  one  or  more  Interconnect  or  packaging  concepts  based  on 
modeling  results,  demonstrate  the  improvement  in  total  performance,  and 
Identify  further  development  necessary  for  transition  to  system  applications. 


AP89-087.  TITLE:  Miniature  Broadband  Circulator 

OBJECTIVE:  To  develop  small  broadband  circulators  suitable  for  use  in  solid 
state  phased  array  radar  and  electronic  warfare  applications. 

DESCRIPTION:  System  designers  are  investigating  the  use  of  broadband  solid 
state  arrays  for  radar  and  electronic  warfare.  Circulators  are  needed  in 
these  arrays  to  provide  isolation  between  the  radiating  elements  and  the  solid 
state  transmit /receive  circuits.  Arrays  operating  at  18  GHz  require  a  module 
spacing  of  0.325”.  Circulators  currently  do  not  exist  that  can  meet 
performance  requirements  over  the  6-18  GHz  band  and  physically  fit  within  a 
0.16"  high  by  0.325"  wide  module.  The  circulator  length  can  be  up  to  0.75" 
long,  if  necessary;  but  the  specified  height  and  width  are  not  negotiable.  The 
subject  program  will  investigate  approaches  for  developing  miniature 
circulators  with  less  than  IdB  insertion  loss,  a  minimum  of  15dB  return  loss, 
and  15dB  isolation.  Phase  I  will  be  limited  to  the  development  of  circuit 
models  and  analysis.  Phase  II  will  Include  validation  of  the  circuit  approach 
by  hardware  development  testing  and  model  refinement. 


AF89-088.  TITLE:  Holographic  Lithography  for  Microcircuits 

OBJECTIVE:  To  investigate  holographic  techniques  for  lithography  in  the 
fabrication  of  Integrated  circuits  with  submicrometer  features. 

DESCRIPTION:  Low  cost  techniques  are  needed  to  form  microcircuit  patterns  for 
the  next  generation  of  semiconductor  devices  without  the  use  of  very  expensive 
optical  lenses,  electron  beam  machines,  or  X-ray  machines.  Optical  Imaging 
techniques  for  lithography  of  0.3  micrometer  features  are  near  the  maximum  of 
resolution,  depth  of  focus,  field  size,  and  homogeneity  for  practical  wave¬ 
lengths  down  to  about  193  nanometers.  Electron  beam  lithography  machines  are 
limited  by  throughput  and  proximity  effects  on  exposure.  X-ray  lithography 
requires  expensive  machines,  such  as  synchrotrons,  and  is  limited  by  resists 
and  the  stability  of  masking  materials. 

Recent  theoretical  studies  have  indicated  lensless  holographic  techniques  may 
be  useful  for  lithography.  Preliminary  experiments,  using  simple  test 
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patterns,  have  shown  that  0.3  micrometer  features  can  be  obtained  with  greater 
than  50  micrometers  depth  of  field,  and  over  a  field  size  greater  than  10 
millimeters  using  G-llne  wavelengths  at  436  nanometers.  The  feasibility  as  a 
practical  lithography  for  Integrated  circuits  needs  to  be  determined.  Items 
of  concern  are  the  limits  of  field  size,  resolution,  power  requirements,  power 
distribution  and  uniformity,  aberrations,  limits  on  magnlflcatlon/demagnlflca- 
tlon  at  various  wavelengths  down  to  193  nanometers,  and  the  cost  of  Implement¬ 
ing  this  technique  Into  a  practical  tool* 

Phase  I  for  this  effort  should  extend  the  theoretical  studies  and  experiment¬ 
ally  determine  the  limits  of  this  approach  and  the  feasibility  of  a  practical 
lithography  machine  for  Integrated  circuit  applications.  Phase  II  of  this 
effort  should  culminate  In  the  fabrication  of  a  prototype  model  for  test  and 
evaluation  In  an  actual  Integrated  circuits  fabrication  facility  and  provide 
for  estimate  of  cost  for  a  production  tool. 


AF89-089.  TITLE:  Picosecond  Pulse  Semiconductor  Diode  Laser 

OBJECTIVE:  Explore  and  develop  techniques  for  demonstrating  high  energy, 
picosecond  pulse,  semiconductor  lasers* 

DESCRIPTION:  A  simple,  compact,  efficient,  and  reliable  source  of  picosecond 
optical  pulses  Is  needed  for  optical  probing  of  high  speed  circuit /device 
operation,  optical  switching,  and  signal  processing.  Typically,  flowing  dye 
lasers  pumped  by  Nd:YAG  or  Arlon  lasers  are  currently  used.  These  Instruments 
are  large,  expensive,  difficult  to  operate,  and  require  considerable 
maintenance.  This  program  will  investigate  techniques  to  develop  a  compact, 
easy  to  operate,  low  maintenance,  picosecond  pulse  laser.  The  laser  should  be 
capable  of  stable  output  (low  jitter  In  pulse  timing  and  energy  per  pulse), 
near  diffraction  limited  beam  quality,  and  greater  than  one  MHz  repetition 
rate.  In  addition,  the  proposed  technique  should  allow  the  combining  of  diode 
laser  arrays  for  average  power  greater  than  20  watts.  The  goal  of  Phase  I  Is 
to  demonstrate  feasibility  of  key  technologies  In  development  of  a  picosecond 
pulse,  semiconductor  laser.  The  goal  of  Phase  II  Is  demonstration  of  a  laser 
device  with  the  potential  for  scaling  to  the  20  W  average  power  level  and  the 
potential  for  commercial  development. 


AF89-090.  TITLE:  On-Chlp  Information  Processing  for  Aerial  Electro-Optical 
(EO)  Sensing  With  FPAs 

OBJECTIVE:  To  develop  promising  new  techniques  for  Increasing  the  reliability 
and  rate  of  Information  processing  In  alr-to-air  EO  systems  utilizing  focal 
plane  arrays. 

DESCRIPTION:  TWenty-flrst  century  aerial  EO  avionics  systems  will  merge  the 
functions  of  pilotage,  acquisition,  tracking.  Identification,  and  warning. 
Whether  such  systems  utilize  full  staring  arrays  or  scanned  arrays,  It  Is 
likely  that  adequate  throughput  will  depend  on  Focal  Plane  Array  (FPA) 
detector  chip  architectures  which  Involve  some  preliminary  on-chip  Information 
processing.  Under  this  topic,  Innovative  approaches  are  solicited  to  on-FPA 
Information  processing  which  enhances  the  quality  and  rate  of  throughput  of 
such  EO  systems.  The  product  of  Phase  I  will  be  a  collection  of  techniques 
whose  promise  Is  Illustrated  with  performance  models  and  perhaps  limited 
empirical  evidence.  Phase  II  will  be  a  breadboard  demonstration  of  selected 
techniques. 
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AF89— 091.  TITLE:  3— D  Target  Modeling,  Representation,  and  Perception 

OBJECTIVE:  Develop  new  concepts  In  signature  modeling,  geometric  representa¬ 
tion,  and  perception  of  3-D  objects. 

DESCRIPTION:  The  following  programs  are  of  specific  Interest: 

a.  Decomposed  Infrared  (IR)  modeling  for  Model-Based  Vision  (MBV).  New 
approaches  to  IR  signature  modeling  under  transient  conditions  for  both  active 
(laser  radar)  and  passive  electro-optical  sensors  are  needed  which  can  support 
the  following  requirements:  (1)  explicit  representation  of  phenomenological 
cause  and  effect  to  facilitate  reasoning  about  energy  exchange  mechanisms 
between  target  and  background  and  among  target  subcomponents;  (2)  prediction 
of  target  features  at  coarse,  medium,  and  fine  levels  of  resolution,  accuracy, 
and  computational  complexity;  (3)  modeling  code  that  Is  decomposed  Into  as 
many  separable,  simple  submodels  as  possible  to  support  radiation  signature 
uncertainty  estimation  and  distributed  control  In  the  prediction  process;  and 
(4)  prediction  of  aggregate  target  features  (such  as  target  subarea  shape. 
Intensity,  and  spatial  location)  as  opposed  to  a  visual  rendering  of  the 
complete  target  (l.e.,  pixel  based  "picture*  prediction).  Phase  11  effort 
will  consist  of  a  computer  Implementation  in  the  government  supplied  Sensor 
Algorithm  Research  Expert  (SAR  Expert)  System  MBV  testbed. 

b.  3-D  target  model  representation  using  massively  parallel  connectionist 
architectures  for  MBV  applications.  MBV  approaches  attempt  to  match  observed 
sensor  Information  to  reference  model  Information.  This  effort  will  explore 
implementation  approaches  for  the  model  component  of  baseline  serial  architec¬ 
ture  MBV  approaches  In  advanced  parallel  computing  environments  such  as  neural 
networks  for  3-0  imaging  applications  (e.g.,  laser  radars).  Specifically, 
this  effort  will  examine  techniques  for  representing  3-D  object  geometry 
models  In  a  distributed  parallel  processing  environment  to  facilitate  the 
process  of  matching  sensed  3-D  Information  with  stored  3-D  geometry  models. 
Phase  11  effort  will  consist  of  Implementation  of  the  model  representation 
strategy  developed  in  Phase  I  directly  or  via  simulation  In  a  massively 
parallel  connectionist  architecture. 

c.  Perceptual  grouping  and  motion  analysis.  The  human  visual  system  Is 
adept  at  organizing  local,  disconnected  events  Into  coherent,  meaningful 
global  perceptions  (e.g.,  grouping  edges  Into  curves)  while  under  motion, 
itself,  and  while  observing  moving  objects  In  a  scene.  Algorithmic  processes 
to  perform  such  groupings  are  sought  In  the  context  of  MBV  research  to 
facilitate  the  process  of  describing  the  objects  In  the  scene  In  terms  of 
stored  models.  The  perceived  groupings  would  serve  as  key  Indicators  for 
Indexing  into  a  stored  data  base  of  potential  models  for  the  object  underlying 
the  grouping  In  questions.  Phase  II  effort  will  consist  of  a  demonstration  of 
Phase  1  techniques  via  implementation  In  supplied  SAR  Expert  System  MBV 
testbed. 


AF89-092.  TITLE:  Agile  Coherent  Laser  Radar 

OBJECTIVE:  To  develop  a  diode-pumped  solid  state  coherent  laser  radar,  an 
agile  electro-optic  beam  controller,  or  other  novel  laser  radar  Improvement. 
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DESCRIPTION:  Laser  radar  is  a  key  technology  for  Air  Force  missions  requiring 
a  high  performance  sensor,  for  example,  air-to-ground  targeting,  space-based 
strategic  defense,  and  target  recognition  sensors.  A  solid  state  laser  offers 
improvements  over  present  GO2  systems,  both  in  performance  due  to  shorter 
wavelength  and  in  reliability  due  to  elimination  of  gas  apparatus  and  seals. 
For  maximum  efficiency,  the  laser  radar  should  Include  coherent  detection  for 
the  receiver  and  diode  pumping  of  the  solid  state  source.  There  is  a  need  to 
demonstrate  coherent  laser  radar  with  a  diode-pumped  source  at  output  energy 
of  at  least  lOOmJ.  Nd:YAG  is  the  most  mature  technology,  but  holmium  and 
thulium  are  of  interest  because  of  their  eye-safe  wavelengths.  Materials  with 
long  upper-state  lifetimes  are  also  of  Interest  because  of  the  possibility  of 
continuous  wave  diode  pumping.  Another  possible  Improvement  is  in  the  beam 
control  devices.  Optical  wavelengths  Inherently  produce  a  narrow  beam  which 
is  desirable  for  high  angular  resolution;  however,  the  narrow  beam  requires 
precise  stabilization  for  pointing  control  and  rapid  steering  to  search  a 
target  area  or  image  with  a  reasonable  frame  time.  An  electronically- 
controlled  grating  written  on  a  suitable  electro-optical  material  could 
provide  non-mechanical  beam  stabilization  without  gimbals  and  rapid  optical 
beam  steering  without  scanning  mirrors.  Candidate  materials  should  have 
response  times  on  the  order  of  a  millisecond  or  faster  and  be  capable  of  being 
fabricated  in  aperture  sizes  of  at  least  13cm.  New  materials  such  as 
ferroelectric  liquid  crystals  have  the  required  fast  response  and  may  be 
suitable  for  this  application.  In  this  program,  the  contractor  will  develop 
an  improvement  for  targe t-t racking  laser  radar.  The  contractor  will  study  his 
proposed  laser  radar  improvement  in  Phase  I  and  define  critical  technology 
demonstrations  to  be  carried  out  in  Phase  II. 


AF89-093.  TITLE:  Advanced  Measures  of  Effectiveness  (MOEs)  for  the  Strategic 
Relocatable  Target  Attack  (SRTA)  Mission 

OBJECTIVE:  Develop  and  evaluate  a  set  of  effectiveness  measures  that  can  be 
used  to  evaluate  advanced  weapon  system  concepts  for  the  SRTA  mission. 

DESCRIPTION:  A  consistent  and  useful  set  of  MOEs  are  needed  to  provide 
analysis  for  evaluating  advanced  weapon  system  concepts  for  the  SRTA  mission. 
Most  MOEs  used  for  mission  analysis  have  been  somewhat  Inadequate  in  providing 
relative  figures  of  merit  that  satisfy  the  needs  of  the  technical  and  opera¬ 
tional  communities  simultaneously.  Some  recent  work  has  Improved  the  overall 
usefulness  of  certain  MOEs.  Specifically,  the  Damage  Expectancy  (DE)  MOE  was 
modified  to  Include  a  cumulative  Probability  of  Engagement  (Pe)  term.  This 
term  was  derived  from  numerous  target  attributes,  weapon  system  character¬ 
istics,  and  sensor  parameters.  The  modification  to  the  DE  MOE  permits  its  use 
in  SRTA  mission  analyses.  A  second  major  benefit  derived  from  the  DE 
modification  is  that  a  MOE  that  originally  provided  operational  utility  now 
provides  useful  information  to  the  technical  community  as  well.  There  is 
still  a  need  to  provide  additional  modifications  to  the  DE  MOE  so  that 
advanced  concepts,  such  as  those  that  suggest  the  use  of  multiple  targeting 
assets  for  the  SRTA  mission,  can  be  evaluated.  Thus,  single  platform 
concepts,  which  can  be  evaluated  by  the  present  DE  modification,  could  be 
compared  to  advanced  multiple  platform  concepts  that  require  another  form  of 
the  DE  MOE.  Phase  I  of  this  effort  would  be  used  to  develop  the  appropriate  DE 
and  Pe  methodologies  and  provide  "best  case"  estimates  of  an  advanced 
concept's  performance.  Phase  II  would  be  used  to  examine  more  detailed 
bomber /multiple  targeting  concepts  and  to  modify  or  develop  an  appropriate 
simulation  tool. 
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AF89-094.  TITLE;  Transition  and  Connectivity  Between  Electronic  Combat 
Distal  Models  and  Hybrid  Simulators 


OBJECTIVE:  To  develop  and  Implement  a  methodology  which  promotes  a  positive 
transition  between  the  effective  use  of  Electronic  Combat  (EC)  digital  models 
and  hybrid  simulators. 

DESCRIPTION:  The  development  of  modern  day  EC  systems  pose  formidable  chal¬ 
lenges  for:  (a)  the  analyst  to  certify  study  accuracy  early  In  the  develop¬ 
ment  cycle  and  (b)  the  test  engineer  to  ensure  system  Integrity  prior  to 
deployment  of  the  system.  The  difficulty  of  these  tasks  Increases  exponenti¬ 
ally  as  a  function  of  both  system  complexity  and  threat  diversity.  While 
considerable  advances  have  been  made  In  the  development  of  digital  models  and 
hybrid  simulators,  the  uniqueness  and  point  design  nature  of  these  tools  In 
their  present  state  precludes  the  transition  of  Information  and/or  Inter¬ 
connection  of  complementary  features.  Since  commonality  between  digital 
models  and  hybrid  simulators  Is  high  and.  In  general,  differs  only  In  level  of 
fidelity,  methods  to  connect  or  transition  Information  between  complementary 
functions  of  the  digital  models  and  hybrid  simulators  would  yield  high  payoff 
for  both  the  analyst  and  test  engineer.  Examples  Include  correlation  between 
study  results  and  test  and  evaluation  data,  standardization  of  threat  and  EC 
system  parameters,  and  verification  of  digital  model  accuracy.  In  addition, 
the  growing  complexity  of  advanced  power  managed  electronic  countermeasure 
(ECM)  systems  require  a  level  of  hybrid  simulator  sophistication  that  Is 
presently  cost  prohibitive.  The  Integration  of  real-time  digital  models  with 
hybrid  simulators  would  enable  a  more  cost  effective  solution  to  this  problem 
and  provide  a  more  reconflgurable  simulation.  The  Phase  1  effort  will  consist 
of  concept  formulation  and  the  development  of  a  methodology  to  provide  an 
effective  transition  of  information  and  improved  connectivity  between  EC 
digital  models  and  hybrid  simulators.  The  Phase  11  effort  will  Implement  the 
methodology  described  by  the  Phase  I  effort  by  developing  the  necessary 
hardware  and  software,  adapting  existing  government  furnished  EC  digital 
models  and  hybrid  simulators,  and  demonstrating  the  resulting  product  at  the 
Integrated  Defensive  Avionics  Facility  in  Building  620,  W-PAFB  OH. 


AF89-095.  TITLE:  Optical  Filtering  for  Infrared  Target  Detection 

OBJECTIVE:  To  Investigate  clutter  suppression  techniques  for  Infrared  threat 
warning  receivers. 

DESCRIPTION:  Tactical  Infrared  missile  warning  receivers  require  intensive 
spatial,  temporal,  and  spectral  filtering  of  the  received  radiation  field  to 
permit  reliable  separation  of  targets  from  backgrounds  and  false  alarm 
sources.  Current  practice  Is  to  measure  the  Intensity  from  the  detector  array 
In  each  spectral  band  of  Interest,  bring  the  signals  out,  and  perform  the 
filtering  In  a  signal  processor.  The  purpose  of  this  research  Is  to  Investi¬ 
gate  ways  to  perform  at  least  some  of  the  filtering  functions  optically  or 
within  the  detector  array  structure  in  order  to  Improve  discrimination 
efficiency  and  reduce  the  load  on  the  external  processing.  Candidate  filter¬ 
ing  functions  include  (1)  extracting  point  sources  from  structured  background, 
(2)  suppression  of  dc  background  radiation  levels  and  measurement  of  transient 
events,  and  (3)  spectral  signature  matching.  Phase  1  will  be  an  analysis  of 
the  proposed  techniques  against  the  system  requirements  and  definition  of  a 
feasibility  demonstration.  Phase  11  will  Include  further  definition  of  the 
technique  and  the  development  of  feasibility  demonstration  hardware. 
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AF89-096.  TITLE;  Mathematical  Analysis  of  Linear  Feedback  Shift  Register 
Sequence  Generators 

OBJECTIVE;  To  apply  the  shlft-and-add  property  and  other  properties  of  linear 
sequences  to  determine  the  generator  configuration. 

DESCRIPTION;  Improved  reception  and  synchronization  to  wideband  communication 
signals  of  unknown  parameters  are  desired.  The  sequences  these  signals  are 
based  on  can  be  too  complex  to  analyze  in  a  reasonable  processing  time  with  a 
physically  small  processor.  Improved  methods  would  allow  construction  of 
cheaper,  more  reliable  communication  links  as  well  as  enhancing  jamming  capa¬ 
bilities.  However,  the  mathematical  theory  of  pseudorandom  sequences  Is  not 
sufficiently  developed  to  support  this  objective.  Phase  I  activity  will 
consist  of  mathematical  research  to  find  useful  relationships  between  shlft- 
and-add  data  and  the  associated  sequence  generators.  Phase  II  will  Involve 
computer  simulation  Involving  analysis  of  sample  bit  streams  from  long 
sequences. 


AF89-097.  TITLE;  Artificial  Intelligence  (AI)  and  Parallel  Processing 
Technologies  for  Electronic  Combat  Applications 

OBJECTIVE:  To  derive  maximum  benefit  for  electronic  combat  applications  from 
advanced  AI  technologies  and  distributed  parallel  processing  systems. 

DESCRIPTION:  The  opportunity  exists,  with  low  to  medium  risk,  to  incorporate 
AI  and  advanced  Information  processing  techniques  into  electronic  combat 
systems  and  attain  medium  to  high  mission  payoffs.  A  blend  of  advanced  AI 
technologies  (e.g.,  expert  systems,  knowledge  based  systems,  neural  networks) 
and  multiprocessors  and  distributed  processing  systems  combined  with  conven¬ 
tional  approaches  Is  suggested.  The  Ideal  situation  would  be  to  Incorporate 
the  best  features  or  each  method  to  tackle  a  current  electronic  combat  problem 
in  the  electronic  support  measures,  threat  identification,  and/or  electronic 
countermeasures  response  areas.  Specific  technologies  should  be  chosen  along 
with  the  specific  electronic  combat  problem  to  be  addressed.  The  system 
should  show  potential  for  practical  application  to  a  current  or  projected  Air 
Force  aircraft  electronic  wstems.  The  challenge  is  to  derive  maximum  benefit 
from  these  emerging  technologies  and  provide  proof  of  principle  with  potential 
to  transition  a  resulting  new  system  or  provide  current  system  Improvement  for 
the  users  within  the  next  five  to  fifteen  years.  Phase  I  Includes  assessment 
of  electronic  warfare  system  functional  description  and  identification  of  high 
payoff  hardware  and  software  technologies.  Phase  II  would  result  in  the 
simulation  and  validation  of  the  system/subsystem  approach  fostered  in  Phase  I 
to  the  extent  that  further  development  and  transition  to  advanced  programs 
should  be  considered.  Laboratory  demonstrations  on  government  Integrated  test 
beds  and  processors  Is  applicable  for  Phase  II. 


AF89-098.  TITLE:  Low  Probability  of  Interception  (LPI)  Mllstar  Modulator 

OBJECTIVE;  To  study  and  develop  a  design  for  a  modulator,  which  will  produce 
a  phase  continuous,  frequency-hopped  waveform  for  use  in  Mllstar  terminals. 

DESCRIPTION:  The  normal  Implementation  of  a  frequency-hopping  modulator 
results  in  transients  which  occur  when  switching  from  one  frequency  to 
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another*  These  transients  are  due  to  the  discontinuity  In  the  waveform  during 
the  switching  period.  By  minimizing  the  transient  during  switching,  the 
resulting  side  lobe  or  out-of-band  energy  can  be  significantly  reduced.  This 
would  slgpilflcantly  reduce  the  probability  of  Intercept.  Mllstar  Is  a 
multiple  access  system.  This  approach  would  allow  more  users  In  a  given 
bandwidth;  and,  thus,  reduce  the  possibility  of  Interference  among  the  users. 
Various  Implementations  will  be  evaluated.  Considering  trade-offs,  one  design 
would  be  selected  which  provides  an  optimum  signal  formation  during  switching. 
The  technology  derived  from  this  effort  would  not  only  be  of  benefit  to  the 
Mllstar  program,  but  the  LPl  attributes  of  such  a  modulator  would  be  useful  In 
communication  systems  using  frequency-hopping  or  phase  modulation.  This  would 
lead  to  Phase  11  and  the  actual  construction  of  a  prototype  modulator  and 
demodulator. 


AF89-099.  TITLE:  Threat  Identification  Error  Reduction  Techniques 

OBJECTIVE:  To  Investigate  techniques  to  improve  the  confidence  level  of 
emitter  detection  and  Identification  In  electronic  warfare  systems. 

DESCRIPTION:  Current  methods  of  processing  radar  warning  receiver  data 
require  high  quality  receiver  data.  As  the  signal  density  increases,  the 
percentage  of  missing  and  corrupted  signals  Increases  dramatically,  causing 
conventional  pulse-by-pulse  processing  techniques  to  falsely  detect  and 
Identify  emitters  from  the  set  of  data  as  received  from  the  radar  warning 
receiver*  The  approach  to  be  Investigated  for  this  program  Is  to  transform 
the  digital  output  words  from  the  radar  warning  receiver  into  a  low  level 
Image  by  hlstogrammlng.  The  histograms  are  then  processed  using  Image-llke 
algorithms.  The  approach  provides  a  global  view  of  the  emitter  environment 
and  the  ability  to  localize  areas  of  ambiguity.  These  results  can  be  compared 
to  the  results  of  the  pulse-by-pulse  processing  operation  using  expert  system 
analysis  techniques  to  reduce  to  an  acceptable  level  erroneous  emitter 
detections  and  Identifications  and  Improve  overall  system  performance.  Phase 
1  will  address  the  Image-llke  algorithms  that  will  be  required  to  process  the 
histograms  and  to  locate  obvious  emitters  and  areas  of  probable  ambiguity. 
Phase  II  will  develop  a  set  of  rules  for  comparing  the  results  of  Phase  I  with 
the  results  of  other  processing  operations,  including  those  of  other  sensors, 
to  resolve  ambiguous  results  and  to  validate  threat  emitter  Identifications. 
The  algorithms  will  be  developed  on  commercially  available  computers  and 
tested  at  the  Avionics  Laboratory  using  Air  Force  owned  receiver/processors. 


AF89-100.  TITLE:  Optical  Interconnects  for  High  Temperature  Superconductors 

OBJECTIVE:  Explore  and  develop  techniques  for  optical  data  transfer  to/from 
high  temperature  superconductor  circuitry. 

DESCRIPTION:  Optical  Interconnect  techniques  may  allow  superconductive 
devices  to  be  more  compatible  with  existing  electronics  technology.  As  high 
temperature  superconductive  circuits  of  the  future  become  complex,  Inter¬ 
connection  will  play  a  significant  role.  Techniques  to  be  considered  Include 
optical  switching  of  superconductors  and  monitoring  nonlinear  Interactions  of 
an  optical  beam  with  a  superconductor.  Bulk,  surface,  and  field  wave  coupling 
need  to  be  addressed.  Other  possible  approaches  Include  the  optical  Interro¬ 
gation  and  excitation  of  spectroscopically  sensitive  atoms  and  radiation 
coupling  via  surface  structure.  The  basic  research  activity  of  Phase  I  should 
Include  a  feasibility  demonstration  and  assessment  of  the  potential  of  the 
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technique  for  further  exploratory  development.  The  Phase  II  development  goal 
is  the  validation  of  the  technique  by  the  demonstration  of  high  speed  optical 
data  transfer  to/from  superconductive  circuitry.  By  the  end  of  Phase  II,  the 
technique  should  be  developed  to  the  extent  that  transition  to  advanced 
programs  can  be  considered. 


AF89-101.  TITLE:  Improved  Strength  Carbon-Carbon  Faceplate  Heatshleld  for 
Phased  Array  Antenna  Windows 

OBJECTIVE:  To  develop  and  demonstrate  a  viable  multl-dlmenslonal  reinforced 
carbon-carbon  faceplate  heatshleld  concept  for  phased  array  button  antenna 
windows . 

DESCRIPTION:  The  Air  Force  Is  studying  numerous  hypervelocity  systems  with  a 
common  requirement  for  phased  array  scanning  radars  with  large  ”button"antenna 
windows  necessary  for  navigation,  midcourse  guidance,  terminal  guidance,  and 
target  acquisition  and  tracking.  Because  of  the  large  size  of  these  antenna 
windows,  which  Is  dictated  by  the  radar  system's  performance  requirements, 
they  will  have  to  perform  both  as  a  structural  component  as  well  as  an  avion¬ 
ics  component.  Carbon-carbon  Is  one  of  the  leading  materials  for  the  face¬ 
plate  material  because  of  the  severe  aeroheatlng  environment  and  structural 
loading  these  windows  will  experience.  Current  state-of-the  art  window  con¬ 
cepts  call  for  machining  numerous  closely  spaced  holes  In  the  two-dimensional 
reinforced  carbon-carbon  for  the  phased  array  radar  "buttons”.  This  process 
cuts  through  a  large  number  of  the  reinforcement  fibers  greatly  reducing  the 
structural  capability  of  the  material.  Phase  1  will  develop  and  demonstrate 
an  innovative  multi-dimensional  reinforced  carbon-carbon  antenna  window 
concept  that  minimizes  or  eliminates  fiber  cutting  to  provide  greater 
structural  load  carrying  capabilities.  Phase  II  will  scale  up  the  concept  and 
fully  characterize  Its  performance  capabilities  In  preparation  for  subsequent 
advanced  development. 


AF89-102.  TITLE:  Time  Domain  Approach  to  Random  Dynamic  Response  and  Fatigue 

OBJECTIVE:  To  simulate  distributed  random  dynamic  excitations  by  a  time 
domain  technique  and  predict  fatigue  life  by  employing  a  cumulative  damage 
theory. 

DESCRIPTION:  The  prediction  of  random  dynamic  fatigue  life  Is  based  on  the 
assumption  that  the  structural  response  Is  adequately  represented  by  a  single 
mode  and  the  peak  stresses  obey  a  Rayleigh  distribution.  Since  most  turbulent 
flow  and  aeroacoustlc  excitation  are  random  In  nature,  the  standard  procedure 
Is  to  Infer  a  statistical  value  of  stress  response  which  can  then  be  used  to 
Invoke  the  Palmgren-Mlner  rule  for  fatigue  life  prediction.  However,  this 
procedure  becomes  ineffective  if  the  instantaneous  stress  response  departs 
significantly  from  the  underlying  assumption.  The  fatigue  life  prediction  has 
been  hamstrung  by  the  power  spectral  density  formulation  which  tends  to  gloss 
over  the  peak  stress  statistics  for  multiple  mode  and  nonlinear  responses.  To 
obtain  a  more  accurate  prediction.  It  Is  necessary  to  follow  the  detailed 
process  of  structural  response  excited  by  random  pressure  fluctuations.  The 
ultimate  goal  Is  to  simulate  aeroacoustlc  excitations  by  a  time  domain 
technique  and  thereby  calculate  statistically  representative  response  time- 
histories  by  directly  Integrating  the  equations  of  structural  motion  or  other 
approaches.  Phase  I  activity  will  include  demonstration  of  feasibility  for 
linear  structures  and  structures  with  simple  geometric  nonlinearity.  This 
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will  lead  to  the  Phase  II  activities  of  final  development  and  verification  of 
techniques  valid  for  stationary  and  non'-statlonary  processes  and  transition  to 
advanced  structural  design. 


AP89-103.  TITLE;  Landing  Gear  Component  Design  Verification  and  Durability 
Determination 

OBJECTIVE:  To  develop  methods  to  measure  and  apply  landing  gear  component 
full  field  strain  values  for  rapid,  low  cost  component  design  verification  and 
durability  determination. 

DESCRIPTION:  Advanced  methods,  including  innovative  techniques  and  apparatus, 
are  needed  to  measure  and  apply  full  field  strain  values  for  high  performance 
landing  gear  components  design  verification  and  durability  determinations. 

The  methods  to  measure  full  field  strain  must  be  non  contacting,  require 
minimal  surface  preparation,  and  be  usable  both  in  a  laboratory  and  an 
operational  environment.  The  methods  developed  may  incorporate  the  use  of  a 
limited  number  of  strain  gages.  These  methods  must  facilitate  fast,  accurate, 
and  low  cost  establishment  of  full-field  strain  under  various  simulated  or 
actual  operating  conditions.  Application  of  the  methods  must  result  in  signi¬ 
ficantly  improving  the  reliability  and  confidence  level  for  design  validations 
and  durability  determinations.  Optical  methods  such  as  holographic  interfer- 
ferometry,  shearography,  and  speckle  interferometry  appear  to  possess  the 
potential  of  being  developed  into  acceptable  methods  for  full-field  strain 
measurement.  For  the  purpose  of  the  Phase  I  effort,  activity  will  be 
primarily  aimed  at  demonstration  of  the  feasibility  of  advanced  methods  for 
aircraft  wheel  design  verifications  and  durability  determinations.  This  will 
lead  to  Phase  II  activities  consisting  of  techniques  and  apparatus  final 
development  for  aircraft  wheel  design  verification  and  durability  determina¬ 
tion  Including  methods  validation  and  methods  transition  for  application  to 
other  high  performance  landing  gear  components. 


AF89-104.  TITLE;  Automated  Design  of  Global  Fault  Detection  and  Isolation 

OBJECTIVE:  Rapidly  design  and  redesign  aircraft  flight  control  system  fault 
detection  and  isolation  algorithms  to  adapt  to  control  system  modifications. 

DESCRIPTION:  Fault  tolerant  flight  control  systems  compensate  for  damage  by 
distributing  signals  and  control  forces  and  moments  among  available  resources. 
Redistribution  of  commands  is  based  upon  information  from  the  Fault  Detection 
and  Isolation  (FDI)  algorithms.  A  global  FDI  isolates  failures  by  monitoring 
overall  system  dynamic  performance.  With  this  approach,  it  can  also  protect 
the  flight  control  system  from  generic  hardware  and  software  failures. 

However,  since  it  monitors  overall  system  dynamics,  it  is  sensitive  to  the 
control  law  form  and  performance.  Sometimes  even  minor  changes  to  the  control 
laws  will  require  significant  change  in  the  global  FDI.  Therefore,  these  two 
processes  are  normally  done  serially,  as  the  global  FDI  is  more  difficult  to 
change.  Ideally,  both  the  control  laws  and  the  global  FDI  would  be  designed 
simultaneously.  At  present  the  design  of  global  FDI  algorithms  is  labor- 
intensive  and  time  consuming.  By  automating  the  algorithm  design,  the 
development  time,  cost,  and  risk  for  advanced  flight  control  systems  will  be 
reduced.  Work  in  Phase  I  should  show  feasibility  of  automating  major  portions 
of  the  design  using  either  explicit  or  implicit  FDI  techniques.  Explicit  FDI 
techniques  can  Include  hypothesis  testing  or  other  parametric  approaches; 
implicit  FDI  techniques  can  include  neural  networks,  polynomials,  or  other 


nonparametrlc  approaches.  Phase  1  should  also  specify  the  architecture  of  a 
complete  software  development  environment.  This  environment  should  be 
developed  In  Phase  II  and  demonstrated  on  one  or  more  contemporary  design  and 
redesign  problems. 


AF89-105.  TITLE;  Computational  Aerodynamic  Models  of  Aircraft  and  Weapons 

OBJECTIVE:  To  develop  an  Air  Force-wide  data  base  of  computational 
aerodynamic  models  for  aerodynamic  analysis  of  aircraft  and  weapons. 

DESCRIPTION:  Aerodynamic  analysis  of  U.S.  Air  Force  aircraft  and  weapons  Is 
accomplished  at  various  Air  Force  Systems  Command  Laboratories,  Centers,  and 
Product  Divisions  for  many  different  purposes  (e.g.,  performance,  flight 
loads,  air frame /weapons  carriage,  aircraft  modifications,  and  test  planning). 
Each  activity  obtains  or  develops  Its  own  computational  aerodynamic  model, 
consistent  with  the  sophistication  of  the  numerical  aerodynamic  analysis 
method  employed  (e.g..  Panel,  Potential,  Euler,  and  Navler-Stokes  methods). 

The  objective  of  the  Phase  I  effort  Is  to  examine  In  detail  the  development 
and  use  of  computational  aerodynamic  models  of  aircraft  and  weapons  and 
determine  If  It  Is  feasible  to  organize  a  centralized  function  to  obtain, 
develop,  modify,  evaluate,  certify,  and  apply  those  models  In  an  efficient  way 
throughout  the  Air  Force.  Consideration  will  be  given  to  the  development  of 
methods  that  enable  models  of  varying  detail,  using  a  master  model  as  a 
primary  reference.  The  contractor  shall  also  develop  estimates  of  the  cost  to 
develop  the  data  base  and  the  potential  tangible  benefits  of  developing  a 
centralized  system.  If  the  Phase  I  effort  shows  the  required  feasibility. 
Phase  II  could  demonstrate  the  program  for  one  or  more  aircraft,  paving  the 
way  for  subsequent  adoption  throughout  the  Air  Force  community. 


AF89-106.  TITLE:  Numerical  Determination  of  Aerodynamic  Coefficients  Using 
a  Gas  Hydraulic  Analogy  Water  Table 

OBJECTIVE;  To  Investigate  and  develop  topographic  mapping  techniques  for 
surface  waves  of  gas  hydraulic  analogy  water  table  experiments. 

DESCRIPTION:  The  development  of  advanced  supersonic  and  hypersonic  aerospace 
vehicles  with  predicted  performance  beyond  today's  operational  fleet  requires 
the  utilization  of  enclosed  emergency  escape  capsules  to  successfully  protect 
the  crew  during  emergency  escape.  An  Inexpensive  opportunity  to  Investigate 
escape  system  separation  effects  In  terms  of  modified  aerodynamic  coefficient 
tables  Is  available  with  the  utilization  of  gas  hydraulic  analogy  water  table 
testing  techniques  valid  from  low  speed  conditions  through  approximately  Mach 
7.  The  acquisition  of  numerical  data  from  such  experiments  would  be  enhanced 
by  technical  advances  In  the  area  of  real  time  topographic  mapping  techniques 
whereby  the  entire  water  table  surface  would  be  scanned  by  measurement 
devices,  l.e.,  sound  waves,  light  waves,  laser  light  stero  cameras,  etc.,  thus 
making  digital  numerical  data  available  for  computer  processing  of  CAD  color 
coded  Images  for  raster  video  animation  display  and  hydraulic  analogy  data  for 
reduction  Into  useful  aerodynamic  coefficients.  During  Phase  I,  real  time 
mapping  techniques  would  be  Investigated  with  respect  to  gas  hydraulic  analogy 
water  table  designs  and  specifications  developed  for  the  mapping  and  display 
system  hardware.  A  prototype  sensing  and  topographical  mapping  display  system 
Is  to  be  developed  and  shown  capable  of  sensing  water  surface  waves  using 
simple  key  element  hardware  and  Inexpensive  data  display  for  verification. 

This  demonstration  Is  expected  to  Involve  available  off-the-shelf  components. 
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During  Phase  II,  a  complete  gas  hydraulic  analogy  shallow  water  table  shall  be 
designed,  developed,  fabricated,  and  Installed  complete  with  the  three-dimen¬ 
sional  cross-translatlonal  motion  of  three  separate  bodies  relative  to  an 
analogous  freestream  flight  direction.  Testing  under  simulated  decelerated 
flight  Is  desirable. 


AF89-107.  TITLE:  Cryocooler  Technology 

OBJECTIVE:  To  Improve  both  spacecraft  and  aircraft  sensor  system  cryocoolers 
by  reducing  Input  power,  weight  or  volume,  or  Increasing  reliability. 

DESCRIPTION:  The  Air  Force  requires  closed  cycle  cryogenic  coolers  to  cool 

sensor  systems  for  spacecraft,  aircraft,  and  missiles.  Typically,  these 
coolers  are  Inefficient  and  limit  the  life  of  the  systems  they  cool. 
Consequently,  there  Is  a  requirement  to  Improve  cooler  performance  and  life. 

We  are  Interested  in  Innovative  methods  of  Improving  cryogenic  coolers  and/or 
Individual  components  In  closed  cycle  cryocoolers.  The  Improvements  should 
result  In  reduced  system  Input  power,  longer  system  life,  smaller  system 
weight  and  volume,  or  reduced  system  vibration  (either  cooler  vibration  or 
vibration  transmitted  to  the  sensor).  Concepts  which  may  be  considered  are: 
new  refrigeration  cycler  using  the  magneto  caloric  effect,  non-moving  parts 
components,  and  hybrid  arrangements.  Components  which  may  be  considered 
Include:  compressors,  expanders,  regenerators,  heat  exchangers,  seals,  or 
bearings.  Improvements  to  the  cryocooler-sensor  Interface  are  also  of 
Interest.  Both  functional  design  and  material  selection  may  be  considered. 
During  Phase  I,  concepts  will  be  developed  and  feasibility  will  be 
demonstrated.  A  successful  Phase  1  effort  will  lead  to  a  Phase  II  effort  to 
build  and  demonstrate  the  performance  of  the  concepts  designed  during  Phase  I. 


AF89-108.  TITLE:  Real-Time  Polynomial  Network  Synthesis 

OBJECTIVE:  Develop  real-time  polynomial  synthesis  algorithms  using  parallel 
processing  architectures  and  heuristics. 

DESCRIPTION:  Polynomial  network  synthesis  algorithms  have  been  successfully 
applied  for  many  years  to  create  real-time  solutions  to  guidance  and  control 
problems  In  the  form  of  polynomial  networks  for  otherwise  Intractable 
problems.  The  synthesis  of  these  networks,  however,  does  not  occur  In  real 
time  and  must  be  performed  off-line  based  on  simulated  and/or  other  data.  For 
advanced  systems  such  as  the  Aerospace  Plane,  the  Advanced  Launch  System  and 
the  Advanced  Tactical  Aircraft  that  must  operate  at  extremely  high  probability 
of  success,  synthesis  algorithms  will  be  required  on-board  to  periodically 
resynthesize  the  networks.  Because  of  the  number  of  networks  and  the  magnitude 
of  the  data  that  must  be  processed,  real-time  synthesis  will  become  a  major 
Issue  In  successfully  Implementing  these  algorithms  on-board.  Phase  I  should 
consist  of  the  adaptation  of  existing  polynomial  network  synthesis  algorithms 
or  the  design  of  new  synthesis  algorithms  to  support  real-time  computation  and 
massively  parallel  processing.  As  part  of  the  Phase  I  effort,  various 
heuristics  should  be  explored  to  decrease  the  network  synthesis  time  and  an 
examination  of  existing  parallel  processing  architectures  should  be  conducted 
to  determine  the  most  suitable  archltecture(s)  to  pursue  In  Phase  II.  Phase 
II  should  Implement  a  prototype  of  the  synthesis  algorithms  designed  In  Phase 
I  and  real-time  demonstration  for  a  specified  Air  Force  application. 


236 


AF89-109.  TITLE:  Vortex  Flows  and  Their  Control 

OBJECTIVE:  To  define  and  experimentally  quantify  techniques  for  controlling 
vortex  strength  and  breakdown. 

DESCRIPTION:  Vortices  generated  by  slender  fuselage  forebodies,  wings,  and 
strakes  are  an  Important  element  In  attaining  high  levels  of  fighter  aircraft 
subsonic  and  transonic  maneuverability.  However,  these  vortices  result  In 
highly  non-linear  aerodynamic  characteristics  at  moderate  and  high  aircraft 
angles  of  attack.  Contributing  to  the  complexity  of  the  flow  field  are  vortex 
trajectory  asymmetries,  vortex  breakdown.  Interaction  of  multiple  vortices, 
and  vortex  wlng/tall  Interactions.  A  basic  understanding  of  the  vortex  flow 
phenomena  that  dominates  combat  aircraft  maneuver  performance  Is  required. 
Because  of  the  importance  of  vortex  breakdown  on  aircraft  high  angle-of-attack 
performance  and  controllability,  particular  emphasis  should  be  placed  on 
experimental  quantification  of  the  vortex  breakdown  process  Including  Its 
dependence  on  Reynold's  number.  Similarly,  the  effect  on  breakdown  of  adding 
energy  to  the  vortex  by  blowing  or  vortex  cambered  surface  Interaction  should 
be  experimentally  explored.  Phase  I  should  Include  an  analysis  and  actual 
experimental  quantification  of  the  flow  physics  occurring  during  vortex 
breakdown,  and  Include  concrete  Ideas  for  delaying  vortex  breakdown  by  blowing 
and  Interaction  with  cambered  surfaces.  Phase  II  should  Include  an  actual 
experimental  quantification  of  the  flow  mechanisms  that  delay  vortex  break¬ 
down.  The  pneumatic  and  mechanical  schemes  for  delaying  vortex  breakdown. 
Identified  In  the  Phase  I  effort,  should  be  tested  In  Phase  II  through  a  range 
of  Reynolds  numbers  and  ranked  according  to  their  effectiveness. 


AF89-110.  TITLE:  Life-Enhancement  Techniques  for  Fatigue  Life  at  Elevated 
Temperatures 

OBJECTIVE:  To  develop  innovative  concepts  for  life-enhancement  of  aerospace 
structures  for  a  combination  of  thermal  and  mechanical  loading  conditions. 

DESCRIPTION:  Currently,  several  life-enhancement  techniques  for  an  Increased 
crack  Initiation  period  and  reduced  crack  growth  rates  are  available.  Such 
techniques  Include  cold  working,  shot  peenlng,  stress  rolling  and  Interference 
fit.  However,  the  beneficial  effects  of  these  techniques  on  life  diminish  In 
the  presence  of  elevated  temperatures.  Therefore,  new  Innovative  concepts  and 
techniques  are  required  to  Increase  the  structural  life  of  flight  vehicles  at 
high  velocities  In  order  to  assure  low  mass  fraction  structures.  Phase  I 
effort  will  require  demonstration  of  the  feasibility  of  the  proposed  concept 
of  Identifying  new  methods  for  extending  the  time  periods  to  fatigue  crack 
Initiation  and  propagation  to  either  a  repair  crack  size  or  total  catastrophic 
failure.  A  follow-on  potential  for  a  Phase  II  effort  exists  to  develop  the 
hardware  needed  to  provide  Improved  fatigue  life  benefits  for  the  new  methods 
Identified  In  Phase  I  for  both  existing  and  new  aircraft.  A  quantitative 
assessment  of  life  benefits  will  be  made  based  on  crack  growth  tests. 


AP89-111.  TITLE:  Surface  Crazing  Measurement  Technique  for  Aircraft  Acrylic 
Plastic  Transparencies 

OBJECTIVE:  To  develop  a  measurement  technique  and  preferably  portable 
apparatus  for  quantifying  the  Intensity  of  crazing  deterioration  on  the 
surfaces  of  aircraft  acrylic  plastic  transparencies. 
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DESCRIPTION:  Manifestations  of  the  degradation  mode  known  as  surface  crazing 
represent  the  single  most  frequent  cause  for  removal  from  service  of  aircraft 
acrylic  plastic  windshields  and  canopies*  Investigations  of  proposed 
accelerated  laboratory  test  to  Induce  crazing  on  the  acrylic  surface  of 
coupons  cut  from  an  aircraft  transparency  reveals  that  crazing  is  a  function 
of  surface  tensile  stress  and  length  of  time  In  contact  with  a  chemical 
reagent  with  only  the  time  to  incipience  of  crazing  being  noted  in  the  test. 

It  is  a  goal  to  establish  a  relationship  between  the  time  to  reach  a  given 
degree  of  crazing  in  the  laboratory  and  the  time  to  reach  an  equivalent  degree 
of  crazing  of  the  same  transparency  surface  In  operational  service.  Also,  no 
known,  preferably  portable,  technique  has  been  demonstrated  that  will  produce 
a  quantitative  measurement  of  crazing  In  acrylic  plastics  on  a  scale  which 
orders  the  various  varieties  of  crazing  with  respect  to  their  negative  Impact 
on  the  optical  performance  of  the  transparency.  Such  a  measurement  technique 
and  Implementation  In  a  portable  configuration  is  desired  in  order  to  validate 
the  accelerated  crazing  test  and  thus  give  the  Air  Force  a  decision  tool  for 
buying  aircraft  transparencies  based  on  their  cost  per  year  of  service  life. 
Some  principles  that  have  been  suggested  for  measuring  crazing  are  based  on 
light  or  surface  acoustic  wave  transmission,  reflection  or  scattering.  These 
techniques  remain  to  be  Implemented  and  proven.  Phase  I  should  demonstrate 
feasibility  and  validity  In  a  laboratory  setting.  Phase  II  should  develop  a 
portable  production  prototype  to  be  demonstrated  In  an  operational 
environment. 


AF89-112.  TITLE:  Cockpit  Situational  Awareness  -  Plight  Experiment  Design 

OBJECTIVE:  To  design  and  conduct  flight  test  experiments  to  determine  the 
causes  of  pilot  disorientation  In  Head  Up  Display  equipped  single  seat  fighter 
aircraft. 

DESCRIPTION:  The  U.S.  and  Allied  Air  Forces  are  experiencing  the  loss  of  many 
single  seat  fighter  aircraft  due  to  what  Is  believed  to  be  pilot  disorienta¬ 
tion.  Conferences  have  been  held,  ground  simulations  conducted,  and  results 
published,  but  as  yet,  no  In-fllght  experiments  have  been  performed  to  verify 
the  causes  and  solutions  to  this  problem.  The  Air  Force  has  now  Instrumented 
a  T-38  aircraft  with  an  F-16  Head  Up  Display  and  associated  equipments  and 
will  be  conducting  In-fllght  experiments  In  an  attempt  to  verify  the  causes 
and  evaluate  proposed  solutions  to  pilot  disorientation.  It  will  be  the  task 
of  this  SBIR  effort  to  design  Innovative  flight  test  experiments  In  Phase  I 
and  to  conduct  those  experiments,  reduce  data,  and  document  the  results  In 
Phase  II. 


AF89-113.  TITLE:  Methodology  Development  for  Verification  of  Flight 
Critical  Systems  Software 

OBJECTIVE:  To  develop  and  evaluate  an  Integrated  software  development 
environment  which  focuses  on  the  generation  and  test  of  software  for  highly 
coupled  flight  critical  system  applications. 

DESCRIPTION:  Advanced  methods  to  enable  the  synthesis,  development  and  test 
of  software  for  highly  Integrated  flight  critical  systems,  such  as  a  vehicle 
management  system  (VMS),  are  needed  where  fault  tolerance  and  flight  safety 
are  major  driving  factors.  The  VMS  type  system  Is  characterized  by  the 
integration  of  flight  and  propulsion  controls  with  mission  avionics  functions 
and  Includes  the  Integration  of  utility  functions  such  as  electrical  power. 
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environmental  controls,  fuel  management,  and  hydraulics.  A  development 
environment  Is  required  to  cope  with  the  complexities  of  such  systems  with 
emphasis  In  the  areas  of  requirements  specification,  synchronization  and 
timing,  logic  validation,  complexity  metrics,  and  automated  testing.  Phase  I 
will  provide  the  design  of  the  environment  and  Identification  of  available 
tools  and  additional  tools  which  need  either  development  or  enhancement.  The 
Phase  II  activities  will  enhance  or  develop  needed  tools  and  Integrate  the 
tools  Into  an  environment  feasibility  demonstration  using  a  suitable  baseline 
system  for  comparison.  The  feasibility  demonstration  will  lead  to  the  transi¬ 
tion  of  the  envlronmenL  to  an  advanced  development  program  for  demonstration 
and  engineering  refinement.  If  required. 


AF89-114.  TITLE:  Fatigue  Crack  Growth  Retardatlon/Acceleratlon  Effects  In 
Elevated  Temperature  Environments 

OBJECTIVE:  To  develop  analytical  techniques  for  modeling  crack  growth 
behavior  during  overloads  and  underloads  In  elevated  temperature  environments . 

DESCRIPTION:  Advanced  aerospace  vehicles  encounter  thermo-mechanical  loads 
due  to  aerodynamic  heating.  Since  these  vehicles  require  low  mass  fraction 
for  their  mission  performance,  the  durability  and  damage  tolerance  become 
Increasingly  Important  areas  of  structural  concern.  The  airframe  structures 
experience  tensile  overloads,  compressive  underloads,  and  combinations  of 
overloads  and  underloads  In  addition  to  cyclic  fatigue  and  variable 
temperatures.  Such  environmental  and  loading  conditions  affect  the  crack 
growth  behavior  of  an  existing  crack  In  a  structure.  Current  empirical 
techniques  do  not  satisfactorily  account  for  these  effects.  Most  Importantly, 
a  technique  for  fatigue  crack  growth  modeling  for  retardation  and  acceleration 
effects  In  a  thermal-mechanical  environment  does  not  exist.  The  Phase  I 
effort  for  this  program  will  Involve  the  development  and  demonstration  of  the 
predictive  capability  of  such  a  new  technique.  The  Phase  II  program  will 
emphasize  model  verification  and  correlation  with  experimental  crack  growth 
data  under  flight  simulated  (thermal-mechanical)  loads.  The  end  product  will 
be  a  software  package  for  predicting  fatigue  crack  growth  behavior  that 
accounts  for  the  effects  of  crack  growth  retardation  and  acceleration. 


AF89-115.  TITLE:  Two-Phase  Fluid  Heat  Transfer  at  Low  and  High  Accelerations 

OBJECTIVE:  To  develop  methods  for  predicting  two-phase  fluid  flow  regimes, 
pressure  gradients,  and  heat  transfer  rates  during  boiling,  condensation,  and 
adiabatic  flow  In  zero-gravity  and  high  acceleration  environments. 

DESCRIPTION:  Hypervelocity  aerospace  vehicles  and  future  satellites  operating 
at  high  power  levels  for  surveillance  and  other  defense  missions  will  require 
use  of  circulating  fluid  systems  for  heat  transfer/thermal  control  functions 
and  propellant  transfer.  Use  of  two-phase  fluids  with  evaporation  at  heat 
sources  and  condensation  at  heat  sinks  will  provide  effective  and  efficient 
transport  capabilities.  Cryogenic  and  normal  temperature  fluids  will  be 
Involved  for  specific  applications.  However,  data  from  ground  testing  of 
these  systems  must  be  translated  Into  expected  flight  conditions  for  accurate 
prediction  of  operating  parameters.  Spacecraft  and  aerospace  vehicle  fluid 
heat  transfer  systems  require  additional  work  to  predict  flow  regime  bounda¬ 
ries,  pressure  gradients,  and  heat  transfer  rates.  Equal  density.  Immiscible 
liquids  can  simulate  micro-gravity  llquld-vapor  flow  conditions  when  the 
liquids  are  properly  selected  and  data  properly  presented.  In  addition  to  this 
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approach,  careful  analyses  and  possible  experiments  are  needed  to  determine 
micro-gravity  and  acceleration  effects  on  void-quality  relations  and  the 
boundaries  of  flow  boiling  regimes  In  both  cryogenic  and  higher  temperature 
systems.  Further  development  Is  also  needed  to  control  flow  regimes  In 
components  such  as  heat  exchangers,  evaporators,  and  condensers.  Methods  to 
suppress  flow  Instabilities  must  be  evaluated  and  well  understood  for  the 
Intended  applications.  Determination  of  feasible  methods  and  approaches  In 
Phase  I  efforts  could  provide  a  basis  for  Phase  11  work  which  may  Include 
design  and  fabrication  of  experimental  packages  for  future  space  or  aircraft 
flight  testing. 


AP89-116.  TITLE:  Abductlve  and  Inductive  Reasoning  Applied  to  Intelligent 
Missile  Defense 


OBJECTIVE:  Develop  and  demonstrate  decision  models  that  recommend  optimum 

responses  to  single  and  multiple  missile  threats  In  real  time. 

DESCRIPTION:  There  are  numerous  factors  associated  with  determining  the 

optimum  missile  evasion  maneuver  and/or  electronic  countermeasures  for  various 
missile  attacks.  Many  of  these  factors  Involve  substantial  uncertainty 
because  of  the  variability  of  the  factors  and  the  limits  of  sensor  and  pro¬ 
cessing  capabilities.  Conventional  approaches  such  as  the  use  of  look-up 
tables  and/or  decision  trees  necessitate  numerous  assumptions  and  simplifica¬ 
tion  to  cope  with  the  uncertainties  and  the  number  of  possible  combinations  of 
factors.  These  simplifications  and  assumptions  may  result  In  adequate  labora¬ 
tory  systems  that  have  limited  applicability  In  the  real  world.  Abductlve  and 
Inductive  reasoning  methods  offer  an  approach  to  dealing  effectively  with 
combinatorial  problems,  Including  linear  and  nonlinear  Interactions  between  a 
large  number  of  factors,  and  uncertainty.  The  primary  Inductive  modeling 
method  of  Interest  Is  neural  network  synthesis.  The  Phase  I  effort  should 
demonstrate  the  application  of  a  neural  network  synthesis  algorithm  to  gener¬ 
ating  evasive  maneuver  decision  models  from  a  data  base  of  sample  scenarios. 
The  training  base  can  be  generated  based  on  surveys  of  experienced  pilots 
and/or  from  an  Air  Force  provided  data  base  of  simulated  engagements.  The 
Phase  I  effort  should  Illustrate  the  ability  of  neural  networks  to  deal  with 
the  combinatorial,  multivariate  Interaction,  and  uncertainty  problems 
associated  with  Intelligent  missile  defense.  The  Phase  II  effort  should 
result  In  a  prototype  capable  of  addressing  both  single  and  multiple  missile 
attacks  using  a  combination  of  evasive  maneuvers  and  electronic 
countermeasures . 


AF89-117.  TITLE:  Mobile  Autonomous  Robot  Simulation  (MARS)  -  Second 
Generation 

OBJECTIVE:  Improve  existing  MARS  by  Incorporating  creation  of  Irregular 
shaped  obstacles,  enabling  the  use  of  different  algorithms  for  robot 
exploration  and  Incorporating  real  sensors  data. 

DESCRIPTION:  The  existing  MARS  Includes  generation  of  regular  shaped 
obstacles  In  a  two-dimensional  work  space,  and  uses  an  ever  Increasing  spiral 
path  to  explore  until  It  finds  some  obstacle  before  moving  sideways  to  clear 
the  obstruction  and  then  continue  Its  spiral  path  again.  This  has  an  Ideal 
sensor  at  the  present  time.  To  develop  the  second  generation  of  MARS,  the 
natural  progression  will  be  to  enhance  the  capability  to  create  Irregular 
shaped  obstacles.  Incorporate  other  algorithms  for  space  exploration,  and  use 
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real  sensor  feedback  data.  This  will  result  in  the  next  generation  of  MARS 
platform.  The  present  MARS  is  compatible  with  Digital  Mlcrovax  II  and 
requires  over  40  MB  of  memory.  The  Phase  I  effort  will  Incorporate  irregular 
shaped  objects,  develop  alternate  algorithms  for  exploration  in  the  robot  work 
space,  and  Incorporate  real  sensor  data.  The  Phase  II  effort  will  Involve 
three-dimensional  objects,  incorporate  additional  sensor  data,  and  provide  the 
interface  with  user  supplied  algorithms  and  sensor  data. 

AF89-118.  TITLE:  Mission-Oriented  Flying  Qualities 

OBJECTIVE:  To  develop  aircraft  flying  qualities  design  parameters  and 
criteria  which  directly  reflect  the  requirements  of  specific  missions. 

DESCRIPTION:  MIL-STD-1797  and  MIL-F-8785C  (Flying  Qualities  for  Piloted 
Vehicles)  contain  the  flying  qualities  requirements  presently  used  by  the  Air 
Force.  These  requirements  are  defined  by  measurable  characteristics  (param¬ 
eters)  and  bounded  by  criteria.  The  present  standard  does  not  differentiate 
between  similar  tasks,  for  example,  air-to-air  gunning  and  bombing.  This 
effort  will  develop  new  flying  qualities  parameters/criteria  which  are  optimal 
for  specific  fighter  tasks.  As  a  minimum,  the  following  missions  shall  be 
addressed:  low-altitude  bombing  to  achieve  precise  solutions  quickly  and 
low-altitude  automatic  flight  control  operation  addressing  pilot  adjustment  of 
automatic  Inputs,  pilot  override  of  automatic  systems,  and  system  disengage¬ 
ment  transients.  Ride  qualities  in  this  environment  should  also  be  considered. 
Phase  I  activity  will  identify  the  critical  missions  and  the  flying  qualities 
parameters  which  impact  mission  performance  capability.  This  will  lead  to 
Phase  II  work  directed  toward  developing  the  corresponding  criteria, 
validation  and  incorporation  into  future  revisions  of  the  flying  qualities 
standard  and  handbook.  The  work  will  be  analytic  in  nature  but  will  require 
extensive  ground-based  simulation  with  additional  future  in-flight  simulation 
validation. 


AF89-119.  TITLE:  Attachment  Techniques  for  High  Temperature  Strain 

OBJECTIVE;  To  characterize  strain  sensor  attachment  techniques  on  metallic 
and  composite  structural  materials  in  elevated  temperature  environments. 

DESCRIPTION:  New  transducers  for  strain  measurement  at  elevated  temperatures 
are  being  developed.  Investigations  of  sensor  attachment  techniques  are  need¬ 
ed  to  determine  adhesive  qualities,  strain  transfer  capability,  and  failure 
modes  as  a  function  of  temperature  under  tensile  and  compressive  loading. 
Emphasis  will  be  placed  on  the  testing  of  small  samples.  Typical  material 
systems  Include  titanium  alumlnldes,  nickel  aluminldes,  ceramic  matrix  compos¬ 
ites,  and  metal  matrix  composites.  Phase  I  activity  will  include  demonstra¬ 
tion  of  feasibility  of  various  strain  measurement  sensors  and  compatibility 
with  selected  materials.  This  will  lead  to  Phase  II  activities  of  investiga¬ 
tive  tests  of  various  attachment  techniques  on  a  variety  of  materials  used  for 
advanced  structures  for  aerospace  applications. 


AF89-120.  TITLE:  New  High  Performance  Polymers 

OBJECTIVE:  To  Investigate  the  synthesis,  characterization,  morphology, 
processing  and  properties  of  new  polymer  systems. 
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DESCRIPTION:  Investigations  are  sought  to  discover  new  polymeric  materials 
with  potential  for  the  development  of  Improved  structural  materials,  nonlinear 
optical  materials  or  conductive  materials.  Polymer  systems  with  exceptionally 
high  use  temperatures  and  reasonably  low  processing  requirements  are  of 
primary  Interest.  Areas  of  Investigation  to  be  addressed  Include:  (a) 
synthesis  routes  and  methods  to  Improve  processing  of  rlgld-rod  polymer 
molecular  composites  which  give  rise  to  very  thermally  stable  (600  deg  F  to 
700  deg  F  use  temperatures)  structural  materials  under  reasonable  processing 
conditions  and  without  the  evolution  of  impractical  quantities  of  volatiles, 
(b)  theoretical  chemistry  to  provide  fundamental  understanding  of  the  molecu¬ 
lar  requirements  for  achieving  nonlinear  optical  or  conductive  properties  in 
organic  and  semiorganic  polymer  systems,  (c)  processing,  morphology  and 
mechanics  of  rigid-rod  polymers  to  discover  approaches  for  achieving  superior 
compressive  strengths,  and  (d)  polymer  structure-property  correlations  to 
elucidate  processing  options  for  achieving  desired  morphologies  and  mechanical 
properties  in  (a)  through  (c)  above.  The  establishment  of  viable  approaches 
to  obtaining  Improved  nonmetalllc  materials  are  sought  in  Phase  1  efforts 
which  can  be  pursued  in  Phase  II  follow-on  efforts  to  establish  their  merits. 


AF89-121.  TITLE:  Modeling  of  Stresses  in  Coated  Solids 

OBJECTIVE:  Develop  methods  for  assessing  and  understanding  the  behavior  of 
solid  lubricant  coatings  and  their  interaction  with  substrate  surfaces. 

DESCRIPTION:  The  Air  Force  is  Initiating  a  fundamentals  oriented  program  In 
tribology  with  emphasis  on  novel  deposition  techniques  of  thin  lubricating 
films  on  solid  substrate  surfaces.  The  primary  purpose  of  this  program  Is  to 
enhance  the  understanding  of  tribological  phenomena  of  surface  interactions 
and  behavior  of  the  thin  lubricating  films.  One  are  related  to  these  studies 
which  requires  investigation  and  greater  understanding  is  the  role  of  stresses 
within  the  thin  coatings.  Under  extreme  operating  environments,  favorable 
friction  and  wear  behavior  between  two  interacting  solids  Is  often  achieved  by 
applying  one  or  more  costings  of  suitable  materials  to  the  mating  surfaces. 
Since  bulk  properties  of  coating  materials  are  generally  quite  different  In 
comparison  to  those  of  the  substrate,  the  design  of  a  substrate-coating  system 
Is  dependent  on  realistic  modeling  of  stresses  in  the  coatings  as  a  function 
of  the  prescribed  operating  conditions.  For  a  prescribed  temperature  field 
and  boundary  loading  on  the  surface,  analytical  models  to  predict  the  follow¬ 
ing  are  currently  needed:  Stress  distribution  In  coatings;  Stresses  at  the 
Interfaces  between  the  coatings  and  between  coating  substrate;  Thermal 
stresses  Introduced  by  the  difference  in  thermal  coefficient  of  expansion  of 
the  coating  and  substrate  materials;  Adhesion  and  "break  away"  stresses 
between  the  coating  and  substrate;  Fatigue  or  endurance  limits  of  the  coatings 
when  cyclic  stress  are  Imposed  on  the  surface.  Aside  from  design  of  coated 
solids.  In  forms  of  coating  thicknesses  and  application  techniques,  the  pre¬ 
dictive  strengths  of  the  models  will  play  a  vital  role  In  materials  selection 
and  screening.  Thus,  In  addition  to  the  design  of  current  applications,  these 
models  should  offer  substantial  guidance  for  materials  development  for 
advanced  systems  application  in  the  future.  Phase  I  goals  Include  feasibility 
demonstration  and  approaches  for  establishing  mathematical  computer  models  for 
stresses  In  coatings  on  solid  substrates.  Phase  II  goals  are  to  fully  develop 
the  models,  apply  them  to  actual  coatings  and  validate  the  models  with  stress 
data  taken  from  experiments  performed  on  both  metal  and  ceramic  substrate 
materials. 
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AF89-122.  TITLE;  High  Performance  Carbon-Carbon  Composites  for  Advance 
Applications 

OBJECTIVE:  Development  of  high  strength,  oxidation  resistant  carbon-carbon 
composites  for  advanced  applications  at  temperatures  from  1000  deg  F  to  4000 
deg  F. 

DESCRIPTION;  A  variety  of  future  Air  Force  systems  such  as  high  performance 
turbine  engines  and  multlmlsslon  hypersonic  vehicles  will  require  lightweight, 
structural  materials  that  operate  In  the  1000  deg  F-4000  deg  F  temperature 
range.  Advanced  fiber  reinforced  composites  are  Ideal  for  these  applications 
due  to  their  high  specific  properties  and  flexibility  in  tailoring  composite 
and  laminate  design.  Carbon-carbon  composites  have  excellent  mechanical  and 
thermal  properties  at  elevated  temperatures,  but  require  oxidation  protection 
at  elevated  temperatures.  Innovative  and  unique  Ideas  are  sought  on  advanced 
carbon-carbon  composites  in  the  following  subject  areas:  1)  Unique  oxidation 
protection  methods  for  carbon-carbon  composites  such  as  tough,  low  Coefficient 
of  Thermal  Expansion  (CTE)  coatings,  or  molecular /finely  dispersed  inhibition. 
2)  Analytical  methods  for  mechanical/ thermal  property  estimation  or  oxidation 
resistance  determination.  3)  Ultra  high  strength,  thermally  stable  greater 
than  500  ksl,  up  to  4000  deg  F  use  temperatures  graphite  fiber  development. 

4)  Fabrication  and  processing  of  thin  (less  than  0.1  inch),  structural 
carbon-carbon  composites.  Phase  I  of  this  program  would  address  application 
requirements  and  goals  as  well  as  Initial  formulation,  fabrication,  and 
evaluation  of  specific  subjects  for  proof  of  concept.  Phase  II  goals  of 
enhanced  evaluation  of  Phase  I  concepts  and  additional  refinement  to  yield 
optimized  concepts  would  be  followed  by  trade  and  design  studies  for  future 
efforts. 


AF89-123.  TITLE:  High  Temperature  Materials  for  Advanced  Systems 

OBJECTIVE:  To  develop,  characterize,  test  and/or  evaluate  the  performance  of 
advanced  high  temperature  structural  materials  for  Air  Force  needs. 

DESCRIPTION:  New  approaches  to  the  development  and  characterization  of 
advanced  high  temperature  (2500  deg  F-4000  deg  F)  structural  ceramic  compos¬ 
ites,  and  advanced  high  temperature  (2000  deg  F-3000  deg  F)  structural 
Intermetalllc  materials  and  composites,  are  needed  for  potential  Air  Force 
applications  In  advanced  gas  turbine  engines  and  advanced  transatmospheric 
flight  vehicles.  New,  unique  high  temperature  matrix/ reinforcement  materials, 
configurations  and  oxidation  protection  systems  must  be  developed,  and 
evaluations  conducted  to  determine  matrix/ reinforcement  Interactions  during 
manufacture  and  during  application  of  composites.  Test  systems  must  be 
developed  and  applied  for  use  with  small  samples  to  determine  mechanical  and 
physical  behavior,  such  as  failure  modes,  crack  and  void  growth,  oxidation, 
stress  strain  and  cyclic  stress-strain  behavior  as  a  function  of  temperature 
and  loading  histories.  Modelling  mechanical  and  physical  behavior  In  terms  of 
composite  constituent  materials  must  be  Implemented,  and  applied  to  prediction 
of  mechanical  behavior,  failure  characteristics,  and  response  to  environmental 
exposure  of  structural  concepts  for  potential  application  in  future  advanced 
system  designs.  Phase  I  of  this  program  would  address  application  require¬ 
ments  and  goals  as  well  as  Initial  formulation,  fabrication,  and  evaluation  of 
specific  subjects  for  proof  of  concept.  Phase  II  would  develop  and  refine 
those  feasible  concepts  to  the  point  where  an  assessment  could  be  made  of 
ultimate  potential  to  help  meet  Air  Force  advanced  materials  needs. 
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AF89-124.  TITLE:  High  Performance  Light  Metal  Alloys  and  Metal  Matrix 
Composites 

OBJECTIVE:  Develop  improved  light  metal  alloys  based  on  the  Aluminum, 
Beryllium,  Titanium,  and  Magnesium  systems. 

DESCRIPTION:  Unique  approaches  which  result  In  new  aluminum,  beryllium  (Be), 
magnesium  (Mg)  and  titanium  alloys  are  required  to  support  the  technology/ 
system  requirements  identified  In  the  Air  Force  Systems  Command  Forecast  II 
study.  Incorporated  are  ultra  high  temperature  aluminum  alloys  to  replace 
titanium  for  applications  to  900  deg  F  and  ultra  high  temperature  titanium 
alloys  to  replace  superalloy  applications  to  1800  deg  F.  Environmentally 
stable,  ultra  light  magnesium  and  beryllium  alloys  are  also  desired.  Included 
is  the  response  of  all  alloys  to  secondary  processing.  Titanium  alloy 
requirements  are  directed  for  Improvements  In  three  areas:  temperature 
stability  to  1800  deg  F,  strength  to  210  ksi,  and  high  modulus/density  ratio. 
Research  is  now  needed  to  explore  property  improvements,  especially  in  the 
corrosion  resistance  of  Mg  alloys.  Improvements  In  strength,  stiffness,  and  a 
reduction  In  density  may  be  possible  using  novel  alloying  additions.  Metal 
matrix  composites  (MMC)  offer  considerable  promise  for  aerospace  applications 
because  of  their  strength  to  density  ratio  and  potential  use  at  high  tempera¬ 
tures.  Low  cost  scaleable  approaches  are  needed  for  fiber  wetting,  composite 
compaction  and  assembly.  Matrix  materials  considered  should  take  advantage  of 
unique  property  improvements  available  through  MMC.  Phase  I  of  this  program 
would  address  application  requirements  and  goals  as  well  as  Initial  formula¬ 
tion,  fabrication,  and  evaluation  of  specific  subjects  for  proof  of  concept. 
Phase  II  would  optimize  chemistry  and  processing  and  also  produce  larger 
amounts  of  material  for  a  full  spectrum  of  mechanical  property  evaluation.  It 
would  also  include  preliminary  evaluation  of  trade  and  design  studies  to  give 
an  early  indication  of  future  application  potential. 


AF89-125.  TITLE:  Improved  Nondestructive  Evaluation 

OBJECTIVE:  Identify  and  evaluate  new  nondestructive  evaluation  techniques  for 

advanced  aerospace  applications. 

DESCRIPTION:  Advanced,  innovative  approaches  are  needed  for  the  development 
of  new  and  Improved  nondestructive  Inspection  and  evaluation  (NDI/E)  tech¬ 
niques  for  the  detection  and  characterization  of  flaws  in  airframe  and  engine 
materials.  Including  metals  and  metal-matrix  and  ceramic-matrix  composites, 
and  for  use  In  the  real-time  monitoring  of  the  manufacturing  processes  used  to 
fabricate  aerospace  components  from  these  materials.  In  particular,  innova¬ 
tive  technical  approaches  are  needed  for  the  detection  and  characterization  of 
bulk  and  surface  defects  in  both  metallic  and  nonmetalllc  structures,  for  the 
evaluation  of  the  integrity  of  bondlines  in  structures  containing  adhesives 
and  metal-metal  bonds,  for  the  determination  of  the  condition  of  matrix  and 
reinforcing  substructures  in  advanced  composite  structures,  for  the  quality  of 
high-temperature  material  coatings,  and  for  the  inspection  electronic  device 
materials  and  components.  Technical  approaches  proposed  must  either  achieve 
clearly  significant  Improvements  in  the  standard  techniques  currently  being 
used  in  factory  and  field  inspections  or  must  Identify  new  inspection  and 
evaluation  technologies  which  have  capabilities  far  superior  to  those  current¬ 
ly  used  and  which  have  the  potential  for  ultimate  use  in  realistic  manufactur¬ 
ing  or  In-service  environments.  Phase  I  of  this  program  would  address  the 
initial  formulation,  fabrication,  and  evaluation  of  specific  NDE  techniques 
for  demonstration  of  proof  of  concept.  Phase  II  would  perform  enhanced  devel- 
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opment  which  would  Include  equipment  or  software  development  for  optimization 
and  demonstration  of  the  advanced  NDE  techniques  investigated  in  Phase  I. 


AF89-126.  TITLE:  Nonlinear  Optical  Materials 

OBJECTIVE:  To  demonstrate  approaches  for  obtaining  materials  with  large 
nonlinear  optical  coefficients  in  useful  configurations. 

DESCRIPTION:  Nonlinear  optical  materials  are  required  for  a  variety  of 
potential  Air  Force  applications  including  optical  switching  (e.g.,  switches, 
limiters  and  attenuators)  as  well  as  optical  data  processing  (e.g.,  spatial 
light  modulators,  frequency  shifters  and  guided  wave  optics).  Proposed 
material  studies  should  Include  data  and  discussion  showing  potential  for  im¬ 
proving  some  currently  available  set  of  properties  relevant  to  the  appropriate 
application  in  a  submicrosecond  time  range.  Approaches  applicable  to  inorganic 
and  organic  materials  will  be  given  consideration  both  in  thin  films  and  bulk 
media.  Phase  I  of  this  program  would  address  application  requirements  and 
goals  as  well  as  initial  formulation,  fabrication,  and  evaluation  of  specific 
subjects  for  proof  of  concept.  Phase  II  would  perform  optimization  of  the 
devlce(s)  and  materlal(s)  that  show  the  most  promise  in  order  to  promote  rapid 
development . 


AF89-127.  TITLE:  High  Temperature  Superconducting  Materials 

OBJECTIVE:  Development  of  high  temperature  superconducting  thin  film 
materials  that  can  be  used  for  sensing  and  modifying  electromagnetic 
radiation. 

DESCRIPTION:  The  recently  discovered  high  temperature  superconducting  ceramic 
(HTSC)  materials  offer  a  variety  of  application  opportunities.  Detection  of 
Infrared  (IR)  radiation  can  potentially  be  improved  through  the  use  of  these 
HTSC  materials.  For  example,  sensitivity,  operating  temperature,  and  signal 
processing  speed  are  functions  that  need  to  be  Increased  over  present  technol¬ 
ogy.  The  properties  of  the  materials  must  be  established  and  detection  tech¬ 
niques  evaluated  (e.g.,  bolometers  and  Josephson  Junctions)  in  order  to  fully 
assess  their  value  in  electromagnetic  sensing.  Work  Including  modeling  of  the 
superconducting  mechanisms,  phase  diagram  studies,  development  of  unique  thin 
film  processing  methods,  opto-electronic  response  and  temperature  dependent 
noise  measurements,  thermal  conductivity  and  heat  capacity  analyses,  and  elec¬ 
trical  and  magnetic  measurements  are  examples  of  topics  considered  appropriate 
for  this  program  area.  Phase  I  would  address  application  requirements  and 
goals  as  well  as  initial  formulation,  fabrication,  and  evaluation  specific 
subjects  for  proof  of  concept.  Phase  II  would  explore  in  depth  the  approach 
identified  as  most  feasible  in  Phase  I  and  carry  out  design  and  trade-off 
studies.  This  will  Include  comparison  to  present  semiconductor-based  detec¬ 
tion  technology. 


AP89-128.  TITLE:  Ultrastructured  Materials 

OBJECTIVE:  Development  of  Improved  processes  to  fabricate  ultrastructured 
materials  for  electronic  and  optical  applications. 

DESCRIPTION:  Ultrastructured  materials  describes  a  broad  technology  area 
where  the  unifying  theme  is  control  of  chemical  composition  or  spatial  order 
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at  or  near  the  atomic  level.  In  the  range  of  10  nanometers  or  less,  thereby 
obtaining  dramatic  Improvements  In  desirable  materials  properties.  Emphasis 
of  this  task  Is  on  semiconductors,  but  other  "electronic”  and  "optical” 
materials  will  be  considered.  Development  of  Improved  processes  to  fabricate 
ultrastructures  Is  within  the  program  scope.  Possible  processes  include 
atomic  layer  epitaxy.  Ion  cluster  beam  deposition,  pulse  laser  evaporation 
(laser  assisted  deposition),  metal  organic  chemical  vapor  deposition  and 
molecular  beam  epitaxy.  New  and/or  novel  techniques  will  also  be  considered. 
Processes  for  fabricating  Improved  electronic  and  optical  materials  for  solid 
state  high  frequency  microwave.  Infrared  detection,  and  optical  signal 
processing,  and  nonlinear  optical  materials,  are  of  high  interest.  Process 
modeling  development  applications  are  considered  appropriate  for  this  program 
area.  Phase  1  of  this  program  would  address  application  requirements  and 
goals  as  well  as  Initial  formulation,  fabrication,  and  evaluation  of  specific 
subjects  for  proof  of  concept.  Phase  II  goals  include  enhanced  development  of 
ultrastructured  material  fabrication  and  characterization  technques  formulated 
in  Phase  I.  Phase  II  programs  will  optimize  prototype  systems  to  show 
potential  for  commercialization. 


AF89-129.  TITLE:  Aircraft  Accident  Investigation  Techniques  for  Electronic 
and  Electrical  Systems 

OBJECTIVE:  Establish  techniques  to  Identify  failure  causes  of  electronic/ 
electrical  systems  involved  in  aircraft  accidents. 

DESCRIPTION:  The  increasing  reliance  of  aircraft  on  electronics  has  resulted 
In  these  systems  being  prime  candidates  for  contributing  to  aircraft 
accidents.  These  systems  typically  are  in  poor  condition  after  an  accident 
due  to  impact  damage  and/or  exposure  to  intense  fires.  The  ability  to 
discriminate  post-accident  damage  from  possible  system  failures  contributing 
to  the  accident  will  aid  Investigators  in  establishing  accident  causes.  It  Is 
expected  that  data  will  be  collected  to  develop  approaches  and  Investigation 
techniques  for  electronic  and  electrical  related  aircraft  accidents.  Areas 
which  are  of  particular  interest  include  wiring  failures  which  may  be  masked 
by  post-accident  arcing  or  damage,  evaluating  printed  wiring  boards  and 
components  that  have  been  exposed  to  post-accident  conditions,  and  evaluation 
Instruments  and  display  panels  (lamps)  for  pre-accident  states.  Phase  I 
activity  will  collect  data  to  develop  approaches  and  investigation  techniques 
for  electronic  and  electrical  related  aircraft  accidents.  This  will  lead  to 
Phase  II  activities  which  will  result  in  a  handbook  that  provides  specific 
examples  and  Interpretation  of  findings.  Special  failure  modes  and  how  they 
can  be  distinguished  from  post  accident  damage  should  be  addressed  In  the 
handbook. 


AF89-130.  TITLE:  Metallic  Adhesives  for  Structural  Composites 

OBJECTIVE:  To  demonstrate  the  use  of  metal  alloy  adhesives  in  the  joining  of 
heat  resistant  composite  materials  for  use  in  the  350  deg  F  to  1500  deg  F 
service  temperature  range. 

DESCRIPTION:  Polymer  base  structural  adhesives  for  use  in  the  350deg  F  to  1500 
deg  F  service  temperature  range  suffer  from  lack  of  toughness  (low  peel 
strength  and  poor  resistance  to  flaw  propagation)  and  very  difficult  process- 
ability.  Polymer  base  high  performance- structural  adhesives  for  use  above  600 
deg  F  for  any  length  of  time  In  air  presently  do  not  exist.  Preliminary  work 
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with  polybenzlmldeazole  (PBl)  carbon  fiber  composites  and  carbon/carbon  com¬ 
posites  has  shown  that  metallic  alloys  formulated  to  melt,  flow  and  wet  these 
composites  can  form  structural  adhesive  bonds,  far  stronger  that  the  Interlam¬ 
inar  shear  strength  of  the  composites,  even  at  temperatures  approaching  the 
melting  point  of  the  metallic  adhesive.  Work  needs  to  be  accomplished  to 
develop  and  demonstrate  a  bonding  system  based  on  metallic  alloy  materials, 
organic  and  carbon  base  adherent  pretreatments  (Including  metal  priming  or 
Infiltration)  and  processing  conditions  required  to  produce  bonds  having 
reproducible  mechanical  properties.  Phase  I  activity  will  Include  demonstra¬ 
tion  of  feasibility  through  melting  studies  Involving  the  composites  and 
adhesives  of  Interest  and  candidate  surface  modification  treatment  for  the 
composites.  Success  here  will  lead  to  Phase  II  activities  for  optimization  of 
adhesives,  surface  preparations  and  processes  as  well  as  engineering  test  and 
evaluation  prototype  bonded  joint. 


AF89-131.  TITLE;  Contactless  Electrical  Testing 

OBJECTIVE:  Develop  techniques  for  probing  complex  Integrated  circuits  (IC) 
without  physical  contact. 

DESCRIPTION:  Complex  very  large  scale  Integrated  (VLSI)  circuits  presently 
contain  several  hundred  thousand  transistors  and  very  soon  will  contain 
millions  of  transistors.  In  general,  signals  on  Internal  nodes  can  be 
measured  by  using  mechanical  probes.  This  straight  forward  technique  has  two 
drawbacks.  First,  we  cannot  locate  probes  on  lines  with  dimensions  of  1  micron 
or  less.  Second,  If  the  probes  make  contact  they  load  the  circuit  capacltlve- 
ly,  resulting  In  false  measurements  and  possible  temporary  malfunction  of  the 
Integrated  circuit  (IC).  Techniques  utilizing  voltage  contrast  and  electron 
beam  Induced  currents  must  be  developed  so  that  contactless  electrical  testing 
of  complex  ICs  may  be  accomplished.  These  procedures  are  applied  on  the 
Scanning  Electron  Microscope  (SEM)  with  electrical  feedthroughs  to  the  device 
under  test.  Phase  1  activity  will  Include  connecting  the  VLSI  chip  Into  a 
circuit  so  that  the  chip  may  be  viewed  in  the  SEM.  Phase  II  activities  will 
Include  development  of  voltage  contrast,  electron  beam  Induced  current  (EBIC), 
and  timing  techniques  for  IC  characterization. 


AF89-132.  TITLE;  Unified  Life-Cycle  Engineering  Design  Aid 

OBJECTIVE:  To  develop  a  design  optimization  aid  which  autonomously  Interacts 
with  a  feature-b-ised  modeling  system  to  analyze  and  synthesize  optimal  or  near 
optimal  designs  of  mechanical  parts. 

DESCRIPTION:  The  design  of  most  real-life  (In  lieu  of  Idealized  academic 
problems)  engineering  systems  Is  characterized  by  the  following  descriptive 
sentences:  The  problems  are  multi-leveled,  multl-dlmenslonal  and  multi¬ 
disciplinary  In  nature.  Most  of  the  problems  are  loosely  defined,  open-ended, 
virtually  none  of  which  has  a  singular,  unique  solution,  but  all  of  which  must 
be  solved.  The  solutions  are  less  than  optimal  and  are  called  satisficing 
solutions.  There  are  multiple  measures  of  merit  for  Judging  the  "goodness"  of 
the  design,  all  of  which  may  not  be  equally  Important.  All  Information 
required  may  not  be  available.  Some  Information  may  be  hard,  that  Is,  based, 
on  scientific  principles  and  some  Information  may  be  soft,  being  based  on 
designer's  judgement  and  experience. 


The  ultimate  englneerlag  scheme  must  be  based  on  life-cycle  considerations  to 
Include  both  the  "process-of-deslgn"  and  the  many  "disciplines"  which  must  be 
Invoked  during  the  process.  The  goal  of  life-cycle  enlneerlng  Is  to  design 
"optimum"  or  "near-optimum"  systems.  Optimum  Is  defined  as  a  design  that  Is 
feasible  and  also  superior  to  a  number  of  other  feasible  alternative  designs. 

A  superior  design  can  be  obtained  In  two  ways:  By  an  Iterative  process  or  by 
solving  an  optimization  problem.  The  Phase  1  goal  is  the  Investigation  of  new 
advanced  computer  technology  as  applied  to  the  design  process.  The  result  of 
Phase  1  will  be  a  report.  Phase  II  will  focus  on  the  development  of  a  system 
for  demonstration  with  metrics  for  showing  ULCE  performance  Improvement. 


AF89-133.  TITLE:  Low  Cost  Composite  Structures  Fabrication 

OBJECTIVE:  To  reduce  the  coat  to  fabricate  thermoset  composite  structures  by 
302  while  maintaining  or  Improving  present  quality  levels. 

DESCRIPTION:  Research  is  desired  on  innovative,  low  cost  methods  and 
approaches  to  the  automated  fabrication  of  thermoset  airplane  composite 
primary  and  secondary  structures.  Present  composite  structures  produced  by 
the  current  level  of  fabrication  automation  exhibit  fly  away  costs  of  20-302 
greater  than  conventional  aluminum  structures,  but  are  required  In  today’s 
systems  due  to  their  reduced  weight  and  Improved  performance.  Phase  I  of  this 
effort  should  Identify  fabrication  concepts  which  offer  significant  improve¬ 
ment  over  current  practices  and  reduce  both  the  cost  to  fabricate  and  attend¬ 
ant  In-process  and  final  part  quality  control  and  inspection.  Phase  II  should 
demonstrate  a  preferred  concept  on  a  laboratory  scale  against  simple 
structural  concepts. 


AF89-134.  TITLE;  Common  Memory  Data  Processor 

OBJECTIVE;  Automatically  resolve  and  process  data  to  applications  requiring 
the  data  regardless  of  the  data  source* 

DESCRIPTION:  Data  Base  management  machines  have  Increased  the  user's  ability 
to  store  and  retrieve  data  faster.  This  advancement  in  technology  has  not 
solved  the  Inherent  data  management  problems  of  accuracy,  quality  and 
uncontrolled  duplication  of  data.  This  effort  should  explore  the  use  of  Data 
Base  Machines  for  processing  "common  memory  data"  and  the  administration  of 
common  data.  The  state  management  of  data  as  It  Is  processed  through  the 
business  enterprise  Is  not  well  understood  and  requires  this  research.  The 
developer  should  demonstrate  the  Common  Memory  Data  Processor  technology  using 
parallel  processing  technology  attached  to  an  open  systems  Interconnection 
(OSl)  network  to  provide  the  Independence  and  widest  possible  application 
support  for  engineering  and  manufacturing.  Phase  I  goals  will  be  to  establish 
the  CDMP  requirements,  establish  conceptual  alternative  design,  and  to  conduct 
a  feasibility  demonstration  of  the  concept.  The  anticipated  Phase  II  goals 
will  Include  demonstrations  and  a  technology  transfer  plan  and  business 
strategy  with  partnerships. 


AF89-135.  TITLE;  Biotechnology  for  Aerospace  Materials  Requirements 

OBJECTIVE:  Apply  biotechnology  to  obtain  improved  materials  design  concepts, 
useful  materials  with  structural  complexity  not  otherwise  obtainable,  and 
lower  cost  methods  of  materials  preparation  or  removal. 
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DESCRIPTION:  The  Air  Force  Is  Interested  in  research  and  development  directed 
toward  the  following  potential  applications  of  biotechnology  to  aerospace 
materials  requirements:  (a)  Modeling  the  chemical  or  morphological  design  of 
natural  systems  with  structural  applications  such  as  fiber  reinforced  compos¬ 
ites  which  might  provide  optimization  of  strength,  stiffness,  toughness,  and 
weight,  and  subsequent  reproduction  of  the  designs  using  high  temperature 
resistant  chemistry,  (b)  Utilization  of  materials  with  chemical  and  morpholog¬ 
ical  structures  of  a  complexity  obtainable  practically  only  from  natural 
sources  for  aerospace  application  requiring  specific  properties.  Examples 
would  Include  carbon  matrix  composite  precursors  with  high  char  yields, 
ceramic  precursors,  and  materials  with  nonlinear  optical  or  electromagnetic 
properties,  (c)  Biological  preparation  methods  for  aerospace  materials,  which 
might  Include  the  biosynthesis  of  chemical  intermediates  for  matrix  resins  for 
organic  matrix  resin  composites,  ceramic  materials,  lubricants,  elastomeric 
materials,  electro-optical  materials,  etc.  This  area  also  might  include  blo- 
leachlng  or  bioaccumulation  for  obtaining  or  purifying  rare  metals  for  aero¬ 
space  applications,  (d)  The  use  of  blodegradative  methods  for  the  removal  of 
materials  such  as  sealants  and  paint  or  other  coatings  from  aircraft,  or  for 
integrated  circuit  etching.  Phase  1  would  address  application  requirements 
and  goals  as  well  as  initial  formulation,  fabrication,  and  evaluation  required 
for  proof  of  concept.  In  Phase  II,  the  process  or  design  concepts  from  Phase 
I  would  be  developed  through  optimization  and  scale-up  efforts  in  order  to 
establish  feasibility  for  manufacture.  Either  process  or  design  concepts 
would  lead  to  a  marketable  product  for  Phase  III. 


AF89-136.  TITLE:  Phenomenology  &  Effects  of  Materials/Laser  Interactions 

OBJECTIVE:  To  analyze,  model  and  experimentally  characterize  known/new 
properties  under  laser  irradiation. 

DESCRIPTION:  Understanding  of  the  interaction  phenomenology  and  effects  of 
continuous-wave  and  repetitively-pulsed  laser  radiation  on  materials  is 
required  for  developm<n-it  of  survlvable  systems.  Basic  material  properties  and 
responses  that  vary  as  a  function  of  wavelength,  temperature,  heating  rate  and 
other  parameters  are  critical  to  that  understanding.  Emphasis  will  be  placed 
on  basic  irradiation-effects  experimentation,  theory  and  modeling,  innovative 
target  and  beam  diagnostic  development  and  attempts  to  develop  unusual  methods 
to  counter  laser  radiation  damage.  Materials  of  Interest  Include:  innovative 
materials,  composites  and  structures,  In-situ  processed  high  temperature 
materials,  carbon-carbide  materials  coatings  and  thin  films,  and  detectors 
subelements.  Phase  1  activity  Includes  demonstration  of  feasibility,  whether 
experimental  or  theoretical.  Phase  II  efforts  will  usually  lead  to  a  valida¬ 
ted  process  or  product  with  market /inherent  potential  for  the  DOD;  although 
such  process  or  product  need  not  be  fully  developed  but  must,  at  least,  fully 
demonstrate  its  principle.  Proposal  inputs  are  to  be  unclassified. 


AF89-137.  TITLE;  Eplstemlc  Planning  for  Management  and  Manufacturing 

OBJECTIVE:  To  develop  a  logical  theory  and  computational  model  for 
multi-agent  reasoning  about  various  eplstemlc,  modal  and  Intenslonal  concepts 
needed  to  model  management  and  manufacturing  operations. 

DESCRIPTION:  Most  automated  systems,  with  few  exceptions  have  not  attempted 
to  deal  with  multiple  agents  with  multiple  eplstemlc  states.  Worse,  most 
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automated  systems  require  detailed  specifications  as  to  the  preconditions  and 
results  of  actions.  These  restrictions  are  clearly  intolerable  in  a 
management  or  manufacturing  enterprise  where  one  Is  dealing  with  thousands  of 
employees,  each  with  his  own  eplstemlc  states,  and  with  thousands  of  potential 
actions  that  may  be  performed  concurrently  or  In  an  overlapped  manner. 

Consider  the  following  three  actions:  A  manager  orders  and  employee  to  make  a 
part;  the  employee  makes  the  part  and  then  reports  to  the  manager  that  the 
part  is  made.  Initially,  the  manager's  goal  Is  to  make  the  part.  After  the 
order  Is  given  this  goal  becomes  the  employee's  goal  and  the  manager  has  the 
expectation  that  the  part  will  be  made.  After  the  employee  makes  the  part, 
the  employee  has  the  belief  that  the  part  was  made,  and  when  this  belief  Is 
reported  to  the  manager  It  becomes  the  manager's  belief.  Unfortunately,  these 
fairly  obvious  descriptions  of  the  consequences  of  these  actions  do  not 
explain  a  number  of  subtleties;  such  as  why  the  manager  should  continue  to 
expect  that  the  part  Is  being  made  during  and  after  the  period  in  which  It  was 
made,  as  this  was  not  explicitly  stated  as  a  result  of  making  that  part,  and 
also  as  to  why  the  manager  no  longer  has  the  goal  of  making  the  part  once  the 
expectation  that  the  part  will  be  made  is  acquired.  This  first  subtlety  Is 
known  as  the  frame  problem  In  plan  formation  and  the  second  Involves  the  use 
of  general  constraints  defining  allowable  situations.  What  is  needed  are 
general  mechanisms  and  laws  for  propagating  facts  from  one  situation  to 
another  as  actions  are  performed.  This  would  involve  both  forward  planning 
systems  to  predict  new  eplstemlc  states  as  actions  are  performed  and  also 
allow  for  concurrent  sequences  of  actions  to  be  found  which  satisfy  specific 
goals,  expectations,  and  beliefs.  It  would  also  Involve  planning  systems  for 
dealing  with  histories  of  events,  where  certain  facts  are  known  and  one  Is 
being  asked  to  reconstruct  a  plausible  explanation  of  what  happened.  It  is 
expected  that  these  systems  should  Involve  generic  solutions  to  these  problems 
rather  that  the  hand  coding  of  each  situation/action/fact  as  is  done  in  most 
current  systems  which  use  lists  which  are  coded  separately  for  each  action.  A 
general  theory  should  be  given  for  specifying  the  propagation  of  arbitrary 
sentences  of  first  order  quantlf Icatlonal  logic  supplemented  with  a  wide 
variety  of  eplstemlc,  modal,  and  Intentional  concepts  involving  defaults. 

Phase  I  goal  Is  to  model  and  simula'te  a  viable  solution.  Phase  II  goal  is  the 
development  of  a  prototype  system  in  a  manufacturing  environment. 


AF89- 138.  TITLE :  Determination  of  Mechanical  Properties  of  Materials 
Subjected  to  Severe  Environments 

OBJECTIVE:  Determine  fracture,  fatigue,  creep  and  constructive  characteristics 
of  newly  developed  advanced  materials. 

DESCRIPTION:  Advanced  methods  Including  innovative  test  techniques  and  unique 
apparatus,  are  needed  to  determine  fracture,  fatigue,  creep  and  constitutive 
characteristics  of  newly  developed  materials  for  high  performance  turbine 
engines  and  advanced  structures  for  aeronautical  and  space  applications. 
Emphasis  will  be  placed  on  the  testing  of  small  samples  to  determine 
characteristics  such  as  failure  modes,  crack  growth,  damage  accumulation, 
creep,  stress  rupture,  stiffness,  and  damping,  as  functions  of  temperature 
frequency  and  other  environments  under  tensile,  compressive,  and  shear  loads, 
both  monotonic  and  cyclic.  Typical  material  systems  include:  (a)  high 
temperature  titanium  alloys;  (b)  titanium  aluminldes,  and  nickel  alumlnldes; 
(c)  ceramic  matrix  composites;  and  (d)  metal  matrix  composites.  Phase  I 
activity  will  Include  demonstration  of  feasibility  through  assessment  of 
correlating  parameters  on  selected  materials.  This  will  lead  to  Phase  II 
activities  of  final  development  of  techniques  and  apparatus  including  vallda- 
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tion  of  data  base  for  use  for  further  omterlal  development  and  transition  to 
advanced  structural  design. 


AP89-139.  TITLE:  Space  Power  Technology 

OBJECTIVE:  To  develop  survlvable,  lightweight  power  technology  for  space 
applications  at  the  3-100  kilowatt  level. 

DESCRIPTION:  Development  of  one  or  more  of  the  following  technologies  is 
needed  In  the  area  of  space  power,  Including  thermal  management,  power 
conditioning,  energy  conversion,  and  energy  storage:  (a)  fault-tolerant, 
lightweight  power  distribution;  (b)  high  frequency  (greater  than  400  hertz) 
power  distribution;  (c)  high  voltage  (100-1000  volts)  direct  current  distri¬ 
bution;  (d)  Insulations  and  dielectrics;  (e)  high  efficiency  (greater  than 
30%)  hardened,  solar  photovoltaic  energy  conversion;  (f)  high  temperature  (600 
degrees  C)  photovoltalcs;  (g)  autonomous  power  system  operation;  (h)  high 
energy  density  (greater  than  50  watt  hours  per  pound)  electrochemical  energy 
storage;  (1)  thermal  energy  storage;  (j)  low  area  lightweight,  survlvable  100 
degrees  centigrade  radiators;  (k)  high  efficiency  heat  transport  (heat  pipes); 
(1)  high  efficiency  solar  thermal  concentrating  technology;  (m)  heat  receivers 
and  (n)  heat  to  electrical  conversion  technologies.  Phase  I  goals  Include 
study  results,  analytical  derivations  and  proof  of  concept  experiments.  Phase 
II  goals  Include  detailed  analytical  derivations  and  prototypical  hardware 
demonstrations . 


AF89-140.  TITLE;  Missile  Electrical,  Thermal,  and  Mechanical  Power 
(Nonpropulsion) 

OBJECTIVE:  To  develop  advanced  sources  of  onboard  and  ground  support  power 
for  missiles. 

DESCRIPTION:  Innovative  nonpropulsion,  power  technology  advances  are  sought 
that  offer  revolutionary  reductions  of  life  cycle  cost,  weight  and/or  volume, 
and/or  Increases  of  active  and/or  Inactive  operational  lifetimes.  The  power 
technologies  of  Interest  are  hydraulics,  actuators,  auxiliary  power  units,  ram 
air  turbines,  airborne  generators  and/or  electric  power  systems,  thermal 
control,  batteries,  and  fuel  cells.  The  application  areas  of  Interest  are 
onboard  sources  of  power  and/or  power  generation  technology,  as  well  as 
hydraulics  and  actuation  for  tactical,  strategic  and  cruise  missiles  and 
ground  support  power  for  missile  silos  and/or  transporters.  The  power  source 
goals/desired  characteristics  are:  (a)  strategic  and  tactical  onboard  power: 
peak  power  22  kw/kg  In  a  pulsed  mode,  active  lifetimes  from  1-60  minutes; 
shelf  life  of  25  years  without  maintenance;  1  second  delay  or  less  from 
Initiation  to  full  load;  operation  over  altitude  range  from  sea  level  to  1500 
km;  operation  over  temperature  range  from  -54  degrees  C  to  +74  degrees  C 
without  power  from  an  external  heat  source;  gravimetric  energy  density  from  25 
wh/kg  for  one-minute  lifetimes  to  over  220  wh/kg  for  60-mlnute  lifetimes; 
volumetric  energy  densities  from  0.1  wh/cc  for  one-minute  lifetimes  to  over  1 
wh/cc  for  60-mlnute  lifetimes;  size  average  power  range  from  .1  to  10  kw;  (b) 
silo  power  source:  15  years'  Inactive  lifetime;  active  lifetimes  up  to  10,000 
hours;  900  wh/kg  or  greater;  1.5  wh/cc  or  greater  thermal  efficiency  of  90%; 
500  kg  or  greater  modules;  (c)  silo  energy  storage:  15  years'  lifetime; 
round-trip  energy  efficiency  80%;  220  wh/kg;  I  kw/kg  peak  power  capability; 
1000  discharges /charges;  0.6  wh/cc;  minimum  self  discharge  rate  of  10,000 
hours;  size  50  kwh  or  larger;  and  (d)  cruise  missiles:  dynamic  power  sources 
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up  to  5,000  watt  with  energy  densities  approaching  0.6  kw/kg  and  lifetimes  of 
lOs  of  hours;  electrical  actuator  systems  In  the  Integral  horsepower  arena. 
Phase  I  goals  Include  study  results,  analytical  derivations  and  proof  of 
concept  experiments.  Phase  II  goals  Include  detailed  analytical  derivations 
and  prototypical  hardware  demonstrations. 


AP89-141.  TITLE:  Pulsed  Power  for  Alrbome/Spaceborne  Applications 

OBJECTIVE:  To  develop  pulsed  power  component  technology  for  airborne/ 
spaceborne  applications. 

DESCRIPTION:  Development  of  one  or  more  of  the  following  advanced  pulsed 
power  component  technologies  is  needed  for  future  airborne/ spaceborne  high 
power  applications:  (a)  advanced  lightweight  power  sources  with  power 
densities  less  than  .02  kilograms/kilowatt;  (b)  capacitive  energy  storage 
devices  with  energy  densities  approaching  or  exceeding  3  kilojoules/kilogram, 
output  voltage  of  greater  than  10  kilovolts,  response  time  of  less  than  10 
nanoseconds,  and  lifetimes  of  greater  than  10  million  pulses  per  device;  (c) 
inductive  energy  storage  devices  with  energy  densities  approaching  or 
exceeding  100  kilojoules/kilograms;  (d)  repetitive  opening  switches  capable  of 
hundreds  to  thousands  of  cycles  when  interrupting  2-4  megamperes  at  several 
hundred  volts;  (e)  closing  switches  for  repetitive  switching  of  average 
currents  of  10-100  amperes  at  voltages  of  100-500  kilovolts;  (f)  advanced 
lightweight  pulse  forming  networks  for  peak  power  pulses  at  tens  to  hundreds 
of  gigawatts  with  rise  times  of  tenths  of  nanoseconds,  pulse  widths  of  10-1000 
nanoseconds  and  repetition  rates  of  10  hertz  to  10  kilohertz;  (g)  high  current 
density  pulse  conductors  that  are  lightweight  with  high  tensile  strength  and 
are  suitable  for  airborne  and  spaceborne  operating  environments;  (h)  advanced 
lightweight,  high  voltage,  high  temperature,  radiation  tolerant  insulations 
suitable  for  airborne  or  spaceborne  operating  environments;  (1)  high 
temperature,  high  dielectric  strength,  low  dissipation  factor,  radiation 
tolerant  power  semiconductor  devices  with  a  maximum  junction  temperature 
exceeding  500  degrees  Kelvin  and  the  ability  to  switch  tens/hundreds/ thousands 
of  amperes  at  5-20  kilovolts  per  device;  (j)  high  permeability,  ultralow  loss 
ferromagnetic  materials  for  application  in  passive  and  active  magnetic 
systems;  (k)  development  of  control  algorithms  and  philosophies  for  the 
autonomous  or  quasl-autonomous  operation  of  high  power  systems  in  conjunction 
with  their  power  sources  for  a  variety  of  pulsed  loads  such  as  microwave 
sources  and  lasers;  (1)  RF  power  generator;  (m)  high  power  density  sources 
including  batteries,  fuel  cells,  turbogenerators,  and  thermionic  energy 
conversion  systems;  and  (n)  superconductivity  as  applied  to  pulsed  power 
componentry.  Phase  I  goals  include  study  results,  analytical  derivations  and 
proof  of  concept  experiments.  Phase  II  goals  include  detailed  analytical 
derivations  and  prototypical  hardware  demonstrations. 


AF89-142.  TITLE;  Power  Technology  for  High-Performance  Aircraft 

OBJECTIVE:  To  develop  electrical,  mechanical,  fluid,  and  energy  storage 
system  and  component  power  technologies. 

DESCRIPTION:  Development  of  one  or  more  of  the  following  advanced  power 
technologies  is  required  for  future  aircraft;  (a)  high  temperature  (greater 
than  500  centigrade)  components,  fluids,  and  seals  for  hydraulic  systems;  (b) 
energy-efficient  hydraulic  technology;  (c)  cold  weather  (-55  centigrade) 
energy  storage  technology  (batteries,  hydraulic  accumulators,  capacitors);  (d) 
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fault-tolerant  power  technology;  (e)  solid-state  power  controllers;  (£)  high 
teaperature  (200-1000  centigrade)  wire,  cable,  connectors,  power  semiconduc¬ 
tors,  and  filter  capacitors;  (g)  high  temperature  (300  centigrade,  30  million 
Gauss-Oersted  permanent  magnets  (h)  Innovative  converter /Inver ter  capabilities 
for  producing  high  quality  three-phase  400  hertz  power;  (i)  lightweight 
shafts,  gearing  clutches,  housings,  and  gearboxes  with  special  emphasis  on 
advanced  materials;  (J)  high  performance  small  turbine  technology;  (k) 
electromagnetic  actuator  and  other  electrically-driven  systems  such  as  fuel 
pumps;  (1)  cooling  techniques  for  power  componentry  and  hot  aircraft  surfaces; 
and  (m)  20  kilohertz  power  generation  and  distribution  technology.  Phase  I 
goals  include  study  results,  analytical  derivations  and  proof  of  concept 
experiments.  Phase  II  goals  include  detailed  analytical  derivations  and 
prototypical  hardware  demonstrations. 


AP89-143.  TITLE:  Thermionic  Energy  Conversion  Technology 

OBJECTIVE:  Develop  key  technologies  for  compact,  survlvable  thermionic 
nuclear  power  supplies  in  the  5-25  kW  range. 

DESCRIPTION:  The  Air  Force  requires  nuclear  power  supplies  for  evolutionary 
power  needs  in  the  range  of  5-25  kW  for  space  use  in  the  late  1990*8  The  per¬ 
ceived  advantages  of  nuclear  power  in  this  range  are  that  it  facilitates  use 
of  electric  propulsion  for  attitude  control;  reduces  payload  moment  of 
Inertia,  reduces  radar  cross  section,  facilitates  use  of  power  hungry  elec¬ 
tronic  devices  which  would  otherwise  not  be  used,  etc.  Lifetime  requirements 
are  in  the  range  of  seven  to  ten  years.  Examples  of  key  technology  items 
Include  long-lived  thermionic  electrodes,  innovative  candidate  electrical 
insulators,  innovative  converter  geometries  and  configurations,  innovative 
plasma  operating  modes  for  converters,  compact  accident-proof  reactor  core 
designs,  and  so  on.  Phase  I  activities  will  normally  Include  experimental 
demonstration  of  basic  feasibility  for  specific  components,  with  extended  life 
testing  occurring  as  part  of  Phase  II. 


AP89-144.  TITLE:  Combined  Cycle  Propulsion  Technology 

OBJECTIVE:  To  develop  combined  cycle  propulsion  system  concepts  which  involve 
the  elements  of  ramjets,  scramjets,  rockets,  turbojets,  turbofans,  and 
ejectors  in  various  combinations. 

DESCRIPTION:  New  and  novel  concepts  and  approaches  are  sought  for  combined 
cycle  propulsion  systems  which  Involve  the  elements  of  ramjets,  scramjets, 
rockets,  turbojets,  turbofans,  and  ejectors  in  various  combinations.  Combined 
cycle  propulsion  systems  are  designed  to  operate  over  a  wide  range  of  flight 
Mach  numbers  from  0  to  8  or  above.  Current  emphasis  is  on  turboramjets  oper¬ 
ating  over  flight  Mach  numbers  of  0  to  6.  Both  manned  and  unmanned  vehicles 
are  Involved.  The  aim  of  combined  cycle  propulsion  systems  is  to  maximize  the 
overall  system  efficiency  by  exploiting  the  attributes  of  the  various  elements 
in  their  respective  best  operating  speed  regimes.  In  addition  to  maximum 
efficiency,  emphasis  is  also  placed  on  low  weight,  volume,  and  cost.  Phase  I 
goals  are  to  identify  concepts  and  to  conduct  preliminary  performance  assess¬ 
ments.  Phase  II  goals  include  detailed  propulsion  flight  vehicle  Integration. 


AP89-145.  TITLE:  Plight  Test  Instrumentation 
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OBJECTIVE:  To  develop  concepts  and  approaches  for  Instrumenting  engines 
installed  in  hypersonic  vehicles  to  measure  engine  component  performance  and 
durability. 

DESCRIPTION:  Advanced  engines  for  high  speed  vehicles  such  as  the  National 
Aero-Space  Plane  (NASP)  will  not  be  tested  on  the  ground  above  approximately 
Mach  8*  Therefore,  engine  operation,  performance,  and  durability  must  be 
verified  during  flight  tests.  Techniques  are  needed  to  Instrument  the  engine 
In  non-obtrusive  ways.  If  possible,  to  document  performance,  operability,  and 
structural  integrity.  Measurements  desired  Include  pressures,  gas  and  wall 
temperatures,  gas  species,  and  wall  strains  and  deflections.  The  extreme 
hypersonic  thermal  environment  offers  the  main  obstacle  to  overcome.  The  lack 
of  available  space  on  the  hypersonic  vehicle  mandates  the  design  and  develop¬ 
ment  of  miniaturized  flight  equipment  and  systems.  Phase  1  goals  are  to 
Identify  instrumentation  concepts  and  to  conduct  feasibility  studies.  Phase  II 
goals  are  to  establish  detailed  designs  of  an  instrumentation  system  and 
perform  experiments  of  critical  elements. 


AF89— 146.  TITLE:  Micro— computer  Based  Earth— to— Orbit  Trajectory  Optimization 
Program 

OBJECTIVE:  To  develop  an  optimizing  Earth— to-Or bit  vehicle  trajectory  code 
capable  of  being  used  on  a  micro-computer. 

DESCRIPTION:  A  method  is  needed  to  perform  optimized  Earth-to-Orblt  trajec¬ 
tory  (3  degree  of  freedom)  simulations  using  preliminary  design  data,  includ¬ 
ing  aero  and  propulsion  performance  curves.  This  is  to  be  used  on  an  AT  class 
micro-computer.  Emphasis  will  be  placed  on  time-step  results  and  final  condi¬ 
tions.  Phase  I  is  to  include  development  and  demonstration  of  algorithm. 

Phase  11  will  include  prototyping  of  computer  code  and  associated  documenta¬ 
tion. 


AF89-147.  TITLE;  Micro-Sample  Analysis  of  Aviation  Turbine  Fuels 

OBJECTIVE:  Develop  methods  to  determine  a  wide  variety  of  fuel  properties 
from  a  small  sample  amount. 

DESCRIPTION:  Fuel  specifications  require  measuring  a  substantial  number  of 
physical  and  chemical  properties  for  each  batch  of  fuel  produced.  Some  of 
these  methods  are  quick  and  simple,  while  others  involve  a  detailed  test 
procedure  and  substantial  amount  of  fuel  sample.  There  have  been  tremendous 
gains  in  recent  years  to  replace  some  of  the  older  test  methods  with  modem 
analytical  techniques  such  as  simulated  distillation  by  gas  chromatography. 
Several  newer  methods  are  in  various  stages  of  development,  and  may  become 
standard  practice  in  the  near  future.  Recently  a  group  in  Australia  has  been 
able  to  determine  nine  fuel  properties  based  on  results  of  high  performance 
liquid  chromatography  (UPLC)  and  either  gas  chromatography  or  carbon-13 
nuclear  magnetic  resonance  (NMR)  procedures.  Others  have  used  near-infrared 
spectroscopy  to  determine  key  properties  of  gasoline.  Of  great  interest  is 
the  further  development  of  such  techniques  which  may  be  used  to  determine  as 
many  as  possible  of  the  physical  and  chemical  properties  of  fuels  such  as 
JP-4,  JP-5,  JP-7,  JP-8,  and  newer  hydrocarbon  fuels  produced  from  various 
sources.  Investigation  of  test  methods,  instrumentation,  and  chemometric 
relationships  which  will  calculate  properties  based  on  one  or  two  tests 
conducted  on  an  extremely  small  amount  of  sample  will  constitute  the  Phase  I 
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program*  The  Phase  I  product  will  be  the  proposed  method/instrumentation  to 
be  further  pursued  In  detail  in  Phase  II,  along  with  preliminary  results  which 
led  to  the  proposed  method.  The  Phase  II  product  will  be  a  detailed 
Instrumental  procedure  and  chemometrlc  data  reduction  package  which  will 
produce  fuel  property  values  with  an  acceptable  level  of  correlation  with 
measured  values. 


AF89-148.  TITLE:  Fuel  Combustion  Technology 

OBJECTIVE:  To  demonstrate  advances  in  the  combustion  of  fuels  for  aviation 
turbine  engines. 

DESCRIPTION:  Improved  performance  of  subsonic,  supersonic,  and  hypersonic 
flight  vehicles  will  require  advances  In  fuel  combustion  technology*  Specific 
topics  of  interest  Include:  Fuel-air  mixing  techniques  for  Increased  combus¬ 
tion  efficiency,  reduced  pressure  losses,  and  smaller  and  lighter  combustors. 
Fuel  atomization  and  droplet  dispersion  techniques  to  Increase  control  over 
the  fuel  vaporization  and  the  local  fuel-air  ratio.  Unique  techniques  to 
predict  and  extend  the  lean  blow-off  limits  of  combustors  and  to  Improve  their 
low  temperature  starting  and  high  altitude  relight  performance  when  using  high 
viscosity,  low  volatility  fuels.  Advanced  non-lntruslve  diagnostics  to  make 
simultaneous,  multiple  point  measurements  of  temperature,  pressure,  species 
types  and  concentrations,  and  other  parameters  of  Interest  in  turbulent,  re¬ 
acting  flows.  A  Phase  I  program  In  this  technology  should  result  in  a  concept 
demonstration.  This  could  take  the  form  of  a  small  scale  experiment  or  a  sound 
numerical  analysis  that  demonstrates  the  potential  for  successfully  enhancing 
the  combustion  process  or  the  measurement  of  such  a  process.  A  successful 
Phase  II  effort  would  demonstrate  the  concept  at  full  scale.  Illustrating  the 
utility  of  the  concept  for  applications  of  Interest  to  the  Air  Force. 


AF89-149.  TITLE:  Determination  of  Thermal  Stability  Characteristics  of  High 
Mach  Fuels 


OBJECTIVE:  Determine  the  thermal  stability/ degradation  of  hydrocarbon  fuels 
when  subjected  to  high  heat  loads. 

DESCRIPTION:  The  thermal  stability  of  hydrocarbon  fuels  is  Influenced  by 
temperature,  time,  pressure,  and  the  materials  In  contact  with  the  fuel. 
Advanced  test  methods  and  techniques  are  needed  to  measure  and  predict  the 
formation  of  deposits  within  fuel  system  components  resulting  from  the 
degradation  of  fuels  In  the  liquid,  vapor,  and  supercritical  states.  Of 
particular  Interest  Is  the  development  of  predictive  mathematical  codes  that 
accurately  Integrate  the  combined  effects  of  fluid  flow,  thermodynamics,  heat 
exchange,  and  fuel  degradation  reactions  within  aircraft  and  engine  fuel 
systems.  The  successful  development  of  this  code  will  tie  together  the 
results  of  small  scale  thermal  stability  test  devices  and  part  scale  and  full 
scale  fuel  system  simulators.  The  proposed  mathematical  code  will  be  useful 
In  the  design  of  future  aircraft  and  engine  fuel  systems.  The  Phase  I  goal  Is 
to  successfully  demonstrate  a  fluid  flow/heat  exchange/fuel  deposition  model. 

A  simple  one-step  chemical  reaction  equation  for  deposit  formation  may  be  used 
to  define  where  fuel  deposits  are  generated  and  deposited.  The  Phase  II  goal 
Is  the  development  of  a  complete  mathematical  code  that  Includes  all  Important 
fluid  flow  effects,  heat  exchange,  multi-step  chemical  reaction  equations,  and 
accurate  models  of  the  quantity  of  fuel  degradation  products  that  deposit  on 
surfaces.  The  mathematical  code  is  to  accurately  Identify  the  locations 
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within  c(Miplex  heat  exchangers  and  fuel  system  components  where  fuel  deposits 
will  collect* 


AP89-150.  TITLE:  Solid  Lubricants  and  Their  Distribution  for  Advanced 
Aircraft  Gas  Turbines 

OBJECTIVE:  To  design  a  solid  lubricant  system  (including  on-board  storage, 
distribution,  control,  and  reclamation)  suitable  for  installation  in  a  fighter 
aircraft. 

DESCRIPTION:  Future  aircraft  turbine  engines  will  gain  much  of  their  perform¬ 
ance  from  higher  cycle  temperatures.  Current  liquids,  used  to  lubricate 
bearings  and  other  components,  will  not  be  able  to  survive  the  cycle  Imposed 
temperatures.  Protection  of  the  liquid  lubricant  will  incur  severe  aircraft 
performance  penalties.  One  potential  solution  to  this  temperature  problem  Is 
to  use  a  solid  lubricant  (e.g.,  powdered  MoS2)  to  minimize  bearing  friction 
and  wear.  That  solution  requires  a  distribution  and  control  system  to  be 
incorporated  into  the  engine  and/or  aircraft.  Phase  I  of  this  effort  shall 
result  in  the  definition  of  system  concepts  for  lubrication  of  turbine  engine 
components  with  low  coefficient  of  friction  solid  materials.  The  materials 
and  system  concepts  shall  be  capable  of  supporting  fighter  aircraft  installed, 
turbine  engine  needs  over  its  full  operating  envelope.  For  each  engine 
system,  only  a  single  lubricant  material  and  form  is  to  be  considered.  The 
system  shall  provide  for  on-board  aircraft  storage,  distribution,  control,  and 
(if  appropriate)  reclamation/ scavenge  for  recirculation.  Materials/concepts 
posing  a  hazard  to  the  aircraft,  environment  and/or  personnel  are  not  accept¬ 
able.  Phase  II  of  this  effort  shall  result  in  the  completion  of  a  preliminary 
design  of  a  selected  material  and  system.  The  design  shall  fully  satisfy  the 
requirements  of  a  gas  turbine  engine,  Installed  in  an  advanced  fighter.  The 
preliminary  design  shall  be  sufficiently  defined  to  enable  ready  transition  to 
Phase  III,  concept  demonstration.  Phase  II  shall  also  Include  limited 
experimental  development  of  key  hardware  concepts  to  reduce  risks  associated 
with  Phase  III  system  development. 


AF89-i51.  TITLE:  Development  of  Improved  High  Temperature  Solid  Lubrication 
Concepts 

OBJECTIVE:  Investigate  high  temperature  solid  lubricants  and  lubrication 
concepts  for  gas  turbine  engines  which  would  be  capable  of  operating  from 
temperatures  of  -65  deg  F  up  to  1500  deg  F. 

DESCRIPTION:  Advanced  limited  life  small  turbine  engines  will  require  large 
Increases  in  thrust  to  weight  ratio  and  specific  fuel  consumption.  To  achieve 
this  goal  and  meet  high  engine  operating  temperatures,  solid  lubrication  con¬ 
cepts  must  be  further  developed.  In  addition,  the  lubricants  must  be  capable 
of  withstanding  temperature  transitions  from  low  to  high  and  environmental 
effects.  Phase  I  activity  will  include  the  study  of  surface  chemical  effects 
of  high  temperature  lubricants  and  an  investigation  of  their  tribological 
performance.  This  will  lead  to  Phase  II  activities  of  development  and 
fabrication  of  the  most  promising  concepts. 


AF89-152.  TITLE:  High  Temperature  Magnetic  Bearing  Development 
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OBJECTIVE:  To  develop  high  temperature  magnetic  bearing  technology  for  man 
rated  high  performance  turbine  engines. 


DESCRIPTION:  Studies  conducted  under  the  Integrated  High  Performance  Turbine 
Engine  Technologies  (IHPTET)  Initiative  show  turbine  engine  performance  can  be 
Improved  by  Increasing  engine  operating  temperatures.  To  meet  IHPTET  goals, 
advancements  In  high  temperature  bearing  technology  will  be  required.  Magnetic 
bearings  may  have  potential  for  long  life  support  of  the  engine  malnshaft  In 
IHPTET  applications. 

Phase  I  of  this  program  will  establish  the  necessary  criteria  to  design  a  high 
temperature  magnetic  bearing.  The  end  product  of  the  Phase  I  effort  will  be  a 
high  temperature  magnetic  bearing  design  capable  of  supporting  both  axial  and 
radial  loads.  Two  areas  that  should  be  addressed  In  performing  the  Phase  I 
program  are:  physical  properties  of  magnetic  materials  at  temperatures  up  to 
1000  deg  F;  and  a  trade-off  study  between  weight,  envelope  dimensions,  and 
Input  power  for  a  650  deg  F  and  a  1000  deg  F  operational  bearing. 

Phase  II  of  this  program  would  be  to  fabricate  the  Phase  I  design  and  test  at 
turbine  engine  operating  conditions.  If  successful,  this  technology  would 
have  Phase  III  potential  In  high  temperature  turbine  engines  as  well  as  other 
high  technology  applications. 


AF89-153.  TITLE:  High  Temperature  Gas  Turbine  Lubrication  System  Wear 
Monitoring 

OBJECTIVE:  Develop  new  techniques  for  the  analysis  of  wear  debris  In  the 
lubrication  systems  of  high  temperature  engines. 

DESCRIPTION:  The  subject  of  operating  gas  turbines  at  very  high  temperatures 
Is  one  of  Increasing  Interest  as  the  Armed  Services  look,  forward  to  propulsion 
systems  for  the  year  2000  and  beyond.  The  successful  development  of  high 
temperature  engines  will  depend  on  use  of  techniques  which  will  permit  a  study 
of  the  wear  mechanisms  occurring  in  the  bearings,  gears  and  other  rotating 
lubrication  system  components.  Ferrography  and  various  spectrographlc 
techniques  are  now  widely  used  for  the  analysis  of  wear  in  current  engines , 
but  new  concepts  or  proceases  will  be  required  to  extend  the  capabilities  of 
these  techniques  to  paramagnetic  and  diamagnetic  materials  so  that  wear  debris 
may  be  studied  In  ceramic  engines.  Consideration  also  needs  to  be  directed 
toward  the  development  of  new  in-line  concepts  for  monitoring  lubrication 
system  wear  at  lubricant  temperatures  up  to  400  deg  C.  Phase  I  activity  will 
Include  concept  and  design  studies  for  advanced  condition  monitoring  tech¬ 
niques  while  Phase  II  will  Include  final  design,  construction  of  prototype 
instrumentation  and  demonstration  of  techniques. 


AF89-154.  TITLE:  Solid  Lubricants  for  Advanced  Turbine  Engine  Powder 
Delivery  Systems 

OBJECTIVE:  Identify,  formulate  and/or  develop  solid  lubricants  that  are 

stable  over  -60  deg  F  to  1500  F  range  for  ex  v..ided  use  in  advanced  turbines 
utilizing  recirculating  powder  delivery  systems. 

DESCRIPTION:  Well  known  solid  lubricants  such  as  molybdenum  disulfide  and 
graphite  are  laminar  solids  that  function  successfully  by  carrying  high  normal 
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loads  while  permitting  shearing  under  only  small  tangential  forces.  However, 
such  materials  have  lower  than  desired  temperature  limits  due  to  oxidation. 
Solid  lubricants  or  compacts  serviceable  near  1500  deg  F  typically  function  by 
softening  over  a  narrow  temperature  range.  The  softening  causes  deformation 
and  agglomeration  that  alters  and  degrades  the  solid  lubricant  for  use  on 
following  cycles  through  the  system.  Thus,  powder  delivery  systems  typically 
have  suffered  from  non-uniform  delivery  of  the  lubricant.  The  approach 
selected  is  to  identify,  formulate  and/or  develop  a  solid  lubricant  that  would 
be  chemically  and  physically  stable  in  such  usage  and  generate  a  low 
coefficient  friction  over  the  -60  deg  F  to  1500  deg  F  full  temperature  range 
for  periods  up  to  3000  hours  of  engine  operation.  Phase  1  activity  will 
Include  concept.  Identification,  formulation  and/or  development  of  suitable 
solid  lubricants,  while  Phase  11  will  Include  demonstration  of  the  utility  of 
using  the  selected  lubricants  in  a  model  or  simulated  system. 


AF89-155.  TITLE;  Augmentor  Acoustic  Instability 

OBJECTIVE:  To  Identify  the  physical  causes  of  acoustic  instability  and 
methods  of  suppression  and  avoidance  for  high  performance  aircraft  gas  turbine 
engine  augmentors. 

DESCRIPTION:  In-depth  analysis  and  review  of  openly  available  literature 
shall  be  used  to  identify  the  causal  physics  of  combustion  driven  acoustic 
resonances  in  gas  turbine  augmentor  environments.  Instabilities  studied  will 
focus  on  the  800  to  1200  Hertz  range.  Analysis  shall  Include  the  review  of 
both  theoretical  and  empirical  data  bases.  From  the  analytical  studies, 
methods  of  suppression  and  avoidance  of  resonances  shall  be  identified.  Pro¬ 
posed  methods  to  eliminate  resonances  shall  be  consistent  with  the  practical 
features  and  environmental  limitations  of  gas  turbine  augmentors.  A  test  plan 
shall  be  prepared  Identifying  the  testing  and  development  work  required  to 
validate  the  physics  and  suppression/avoidance  concepts  Identified.  The  test 
plan  developed  must  be  consistent  with  the  time  and  funding  constraints  of  an 
SBIR  Phase  II  program.  Under  Phase  II,  the  information  gained  under  Phase  1 
will  be  used  to  design  and  fabricate  a  subscale  test  article  which  exhibits 
acoustic  resonances  In  the  800  to  1200  Hertz  range.  Testing  shall  demonstrate 
both  the  resonant  states  of  the  test  article  and  the  effectiveness  of  Phase  I 
proposed  suppression  and  avoidance  methods* 


AP89-156.  TITLE:  Turbine  Engine  Test  Instrumentation  Techniques 

OBJECTIVE:  To  develop  new  sensors/ systems  for  the  accurate  determination  of 
the  strains  and  temperatures  under  which  engine  structural  components  must 
operate  during  engine  test  cell  demonstrations. 

DESCRIPTION:  An  area  of  ever  Increasing  concern  In  the  turbine  engine 
community  Is  the  accurate  determination  of  the  strains  and  temperatures  under 
which  engine  components  must  operate.  Advanced  engine  test  cell  evaluation 
programs  are  limited  by  the  problems  associated  with  current  structural 
Instrumentation  capabilities.  The  state  of  the  art  of  structural  Instrumenta¬ 
tion  has  many  shortcomings  In  both  the  strain  gage  and  thermocouple  areas. 
Current  turbine  engine  demonstration  tests  are  particularly  Impaired  by  the 
fact  that  present  instrumentation  Is  commonly  temperature  limited,  shortlived, 
inaccurate,  and  either  protrudes  Into  the  gas  flow  stream  or  requires  trench¬ 
ing  the  structural  component  In  order  to  embed  the  sensor.  For  these  reasons, 
new  sensors /systems  capable  of  surviving  the  harsh  environments  of  advanced 
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turbine  engine  tests  while  providing  accurate  strain  and/or  metal  temperature 
data  are  required.  Candidate  sensors/systems  should  be  capable  of  withstanding 
the  temperatures  and  strains  typical  of  turbine  engine  tests  for  extended 
periods  while  detecting  strain  to  within  plus  or  minus  5  percent  and  tempera¬ 
ture  to  within  plus  or  minus  1  percent.  Additionally,  proposed  techniques 
should  have  minimal  Influence  on  blade  parameters  and  gas  flow  path.  The  goal 
of  any  Phase  I  effort  shall  be  a  basic  feasibility  demonstration  of  the 
advanced  sensing  concept.  Phase  II  goals  shall  include  a  full  scale 
demonstration  of  the  technique  in  an  environment  which  duplicates  the 
anticipated  conditions  in  the  turbine  engine. 


AF89-157.  TITLE:  Compression  System  Design  Methodology 

OBJECTIVE:  To  develop  and  advance  the  aerodynamic/mechanical  state  of  the  art 
of  compression  systems  including  Internal  flows. 

DESCRIPTION:  A  major  trend  in  compression  system  hardware  is  the  Increased 
utilization  of  low  aspect  ratio  blading,  bllsks,  swept  blading  and  three- 
dimensional  design  methodology.  The  primary  and  secondary  flow  system  design 
capability  must  be  extended  fully  into  three  dimensions  to  adequately  exploit 
these  trends.  Therefore,  there  is  Interest  in  any  new  and  innovative  ideas 
addressing  the  above.  Areas  of  prime  importance  include  blade/vane  sweep, 
shock/ boundary  layer  interaction,  secondary  flow  design  (including  such  areas 
as  counter-rotation,  trenching,  labyrinth  and  brush  seals,  and  disc  pumping), 
time  unsteady  features  of  the  turbomachinery  gas  path,  and  secondary  flow 
systems.  Additionally,  such  phenomenological  areas  as  water  ingestion,  ice 
ingestion,  steam  ingestion,  dust  Ingestion,  and  full  face  overpressure  area  of 
interest.  Models  accurately  describing  the  effects  of  external  influences, 
such  as  these,  are  of  interest. 

Phase  I  goals  will  encompass  conceptual  ideas,  computer  code  upgrades  and 
preliminary  design  modifications.  Phase  II  goals  will  encompass  execution  of 
bench  tests  and  other  verification  techniques  for  the  ideas  identified  as  high 
potential  in  Phase  I. 


AF89-158.  TITLE;  Reliability  Prediction  Models  for  Military  Avionics 

OBJECTIVE;  To  develop  a  reliability  model  for  avionics  which  utilizes 
environmental,  storage,  shipping,  and  other  components  necessary  for  a 
complete  reliability  analysis. 

DESCRIPTION;  Equipment  which  supports  the  operations  of  military  interests 
must  have  the  capability  to  consistently  perform  its  intended  tasks  under 
various  extreme  conditions.  The  ability  to  accurately  predict  the  probability 
of  successful  equipment  operation  (reliability)  before  its  actual  use  in  the 
field  would  enhance  the  Air  Force's  decision  making  strategy.  Reliability 
models  exist  in  the  commercial  electronics  sector  which  could  be  modified  to  a 
military  application.  Phase  I  activity  will  Include  identifying  possible 
prediction  models  and  investigating  their  potential  military  use.  The 
targeted  models  should  provide  grea  r  reliability  insight  than  current 
military  reliability  models.  Phase  activities  will  be  to  expand  the 

targeted  model  and  perform  reliability  testim^  to  verify  the  model. 


259 


AF89-159.  TITLE:  Automatic  Test  Equipment  (ATE)  Requirements  Specification 
Authoring  Tool  ^ 


OBJECTIVE:  To  reduce  Air  Force  manpower  requirements  and  Improve  the  quality 
and  consistency  of  ATE  contractual  specifications. 

DESCRIPTION:  Many  diagnostics  applications  using  expert  system  technology  are 
being  developed;  however,  the  tools  to  support  the  development  of  contractual 
documents  for  specification  of  automatic  test  equipment  (ATE)  requirements  Is 
not  available.  To  reduce  Air  Force  manpower  requirements  and  Improve  the 
quality  and  consistency  of  ATE  contractual  specifications,  It  is  necessary  to 
develop  an  expert  system  to  aid  In  developing  an  ATE  request  for  proposal.  The 
Phase  I  effort  will  develop  a  prototype  expert  authoring  system  that  will 
demonstrate  the  feasibility  of  developing  ATE  specifications.  The  expert 
authoring  system  should  operate  on  personal  computers  that  are  readily 
available  throughout  the  Air  Force,  such  as  IBM  PC  compatible  computers.  The 
authoring  system  shall  reduce  the  technical  manpower  requirements  by  at  least 
a  factor  of  100  to  1.  It  must  also  provide  a  low  cost  means  to  distribute  the 
authoring  capability  to  multiple  locations.  The  Phase  II  effort  will  expand 
the  prototype  expert  authoring  system  to  Implement  the  remaining  revised 
acquisition  guides  as  well  as  Implementing  Improvements  to  the  user  Interface. 


AF89-160.  TITLE:  Modular  Automatic  Test  Equipment  (MATE)  Guide  Expert 
Presentation  System 


OBJECTIVE:  To  facilitate  the  rapid  retrieval  of  information  as  required  by 
the  Individual  users  to  meet  their  acquisition  planning  or  design 
requirements . 

DESCRIPTION:  Due  to  the  complexity  of  planning,  developing  and  acquiring 
built-in-test,  design  for  testability,  and  off-line  test  equipment  the  Air 
Force  developed  a  set  of  acquisition  guides.  The  guides  are  currently  under¬ 
going  a  major  update.  One  of  the  goals  of  the  update  Is  to  make  the  thousands 
of  pages  of  data  easier  to  use.  Artificial  Intelligence  and  new  computer 
technology  holds  the  promise  of  making  the  retrieval  of  data  easier.  This 
Phase  I  effort  should  develop  a  proof  of  principle  demonstration  expert 
presentation  system  to  provide  access  to  the  revised  acquisition  guides.  The 
system  should  respond  to  engllsh  language  queries.  Access  to  Information 
should  be  possible  without  extensive  knowledge  of  the  guides  or  the  acquisi¬ 
tion  process.  The  system  should  respond  to  a  single  query  with  all  relevant 
Information  contained  In  the  guides.  Presentation  of  guide  Information  should 
match  the  cognitive  model  of  the  task  at  hand.  It  should  permit  the  rapid 
retrieval  of  information  as  required  by  the  individual  users  to  meet  their 
acquisition  planning  or  design  requirements.  The  Phase  I  proof  of  principle 
Expert  Presentation  System  shall  also  be  used  to  demonstrate  the  feasibility 
of  using  the  system  to  support  an  acquisition  program  office  and  to  rapidly 
respond  to  telephone  queries  from  various  program  offices  that  request  infor¬ 
mation  from  MATE  Program  Office  personnel.  The  expert  presentation  system 
should  operate  on  personal  computers  of  engineering  workstations  that  are 
readily  available  throughout  the  Air  Force.  During  the  Phase  II  effort  the 
proof  of  principle  model  will  be  expanded  to  enhance  the  man-machine  Interface 
and  to  provide  access  to  all  portions  of  the  revised  acquisition  guides. 


AF89-161.  TITLE:  Fiber  Optic  Delay  Line 
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OBJECTIVE:  To  develop  methods  to  reduce  the  cose  of  coherent  memory/delay 
devices  for  countermeasures  systems. 


DESCRIPTION:  Current  Digital  RF  Memories  (DRFM's)  are  limited  by  high  cost, 
high  power  consumption,  narrow  bandwidths,  generally  poor  spectral  perform¬ 
ance,  and  low  reliability.  Developments  in  multi-bit  devices  improve  spectral 
performance  but  at  the  penalty  of  even  higher  cost  and  power.  Recent  advances 
in  fiber  optic  technology,  especially  in  dynamic  range  and  bandwidth,  make  it 
a  candidate  for  use  as  a  coherent  memory  device.  While  DElFM’s  have  unique 
capabilities,  their  flexibility  often  tempts  the  system  designer  to  use  them 
for  many  functions  which  can  also  be  accomplished  by  conventional  devices, 
sometimes  as  a  penalty  to  overall  performance.  This  program  shall  concentrate 
mainly  on  DRFH  capabilities  for  coherent  RF  storage  for  variable  durations. 
During  Phase  I,  the  contractor  shall  evaluate  which  DJ^  functions  can  be 
achieved  by  a  fiber  optic  device  and  propose  one  or  more  hardware 
configurations.  During  Phase  II,  hardware  shall  be  built  and  tested  to 
evaluate  these  configurations. 


AF89-162.  TITLE:  New  Concepts  and  Innovations  for  Aeronautical  Systems/ 
Subsystems  ^  '  ' ' ' '  ^  '  ' 


OBJECTIVE:  To  develop  new  concepts  and  innovations  for  aeronautical  systems/ 
subsystems. 

DESCRIPTION:  This  category  of  innovative  concepts  is  Intended  to  cover  all 
facets  of  aeronautical  systems/subsystems  research,  development ,  and 
acquisition.  It  is  also  Intended  to  provide  latitude  to  the  Innovator  to 
include  areas  not  specifically  addressed  by  other  specific  aeronautical 
topics.  This  general  area  covers  the  full  spectrum  of  Air  Force  aeronautical 
missions  (ie,  tactical,  airlift,  mobility,  strategic,  transatmospherics,  etc). 
Emphasis  is  placed  on  potential  long  term  planning  concepts.  Topics  as 
diverse  as  new  weapon  system  concepts  and  improved  operational  techniques  can 
be  submitted.  Some  other  areas  of  Interest  are  high  energy  fuels,  maintenance 
free  systems,  facility  threat,  countermeasures,  innovative  R&D  organizational 
concepts,  etc.  This  topic  is  structured  to  provide  a  maximum  of  innovative 
flexibility  to  prospective  participants. 


AF89-163.  TITLE:  Artificial  Intelligence  Applied  to  Aeronautical  Systems 

OBJECTIVE:  To  develop  Artificial  Intelligence  applied  to  all  aspects  of  the 
Air  Force  Mission. 

DESCRIPTION:  This  category  of  innovative  concepts  is  Intended  to  cover  all 
facets  of  artificial  intelligence.  It  is  meant  to  provide  the  innovator  with 
latitude  to  include  areas  of  application  not  addressed  by  other  specific 
aeronautical  topics.  This  general  area  covers  all  aspects  of.  artificial 
intelligence  (ie,  knowledge  representation,  innovative  architectures,  expert 
systems,  etc).  This  subject  area  is  to  be  considered  as  applying  to  all 
aspects  of  the  Air  Force  Mission.  Therefore,  it  applies  to  office  procedures, 
logistics,  and  maintenance,  and  as  innovative  applications  of  the  science  of 
artificial  intelligence  in  solving  Air  Force  problems. 


AF89-164.  TITLE:  New  Concepts  and  Innovations  for  Logistics  Support 
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OBJECTIVE:  To  develop  new  concepts  and  Innovations  for  logistic  support 
research,  acquisition,  and  management* 

DESCRIPTION:  This  category  of  innovative  concepts  is  intended  to  cover  all 
facets  of  logistics  support  research,  acquisition,  and  management.  It  is  also 
Intended  to  provide  latitude  to  the  Innovator  to  include  areas  not  specifical¬ 
ly  addressed  by  other  specific  topics.  This  general  area  covers  the  full 
spectrum  of  Air  Force  logistics  (ie,  design  Interface,  maintenance  planning, 
supply  support,  technical  data,  etc).  Emphasis  is  placed  on  potential  long 
term  planning  concepts  such  as,  logistics  and  maintenance  support  of  unmanned 
vehicles.  Topics  as  diverse  as  new  technology  impacts  on  traditional 
logistics  planning  and  logistics  techniques  for  mobile  tactical  Air  Forces  can 
be  submitted.  Some  other  areas  of  interest  are  impacts  of  new  operational 
concepts  and  logistics  organizations,  models  to  assess  the  effectiveness  of 
logistics  planning  in  wartime  situations,  etc*  This  topic  is  structured  to 
provide  a  maximum  of  Innovative  flexibility  to  prospective  participants. 


AF89-165.  TITLE:  New  Concepts  and  Innovations  to  Enhance  the  Cost  Estimation 
of  Aeronautical  Systems/Suhsy'stems'  .  . 


OBJECTIVE:  To  develop  or  upgrade  cost  estimating  tools  to  evaluate  the  Life 
Cycle  Cost  effects  of  new  concepts  and  innovations  during  the  conceptual  phase 
of  development. 

DESCRIPTION:  This  category  of  innovative  concepts  is  intended  to  cover  all 
facets  of  cost  estimating  from  the  laboratory  to  the  fielding  of  weapon 
systems/subsystems.  It  is  also  Intended  to  provide  latitude  to  the  innovator 
to  cover  specific  technologies  as  well  as  the  accumulation  of  these 
initiatives  into  a  total  systems/subsystems  cost  model.  Lack  of  an  ability  to 
evaluate  the  cost  of  technologies  being  considered  across  the  PROJECT  FORECAST 
arena  will  severely  Impact  out  year  budgetary  planning  resulting  in  project 
cancellation  due  to  the  Infamous  "cost  growth."  High  Temperature  Materials; 
Ultra-Light  Airframes;  Smart  Skins;  High  Performance  Turbine  Engines;  Combined 
Cycle  Engines;  STOVL/VTOL  Technology;  Advance  Manufacturing  Technology;  every 
Imaginable  new  system  (Hypersonic,  supersonic  VTOL,  special  operations,  etc.) 
are  all  beyond  today's  cost  estimating  capability  and  should  be  addressed 
individually  and  in  combination.  This  topic  is  structured  to  provide  a 
maximum  of  innovative  flexibility  to  prospective  participants. 


AF89-166.  TITLE:  New  Concepts  and  Innovations  for  Special  Operations 
Aircraft  Systems/Subs'ystems  ^  ■  -  -  — —  —  — 

OBJECTIVE:  To  develop  and  assess  the  operational  utility  of  new  concepts  and 
innovations  related  to  Special  Operations. 

DESCRIPTION:  Special  operations  forces  are  Interested  in  new  concepts  and 
innovations  related  to  future  air  transport  of  special  operations  forces 
elements.  This  effort  is  intended  to  develop  and  assess  new  concepts  in  the 
area  of  special  operations  aircraft,  and  it  is  Intended  to  cover  all  facets  of 
special  operations  aircraft  research,  development,  and  acquisition.  The 
Innovator  has  latitude  to  Include  trade-offs  at  the  subsystem  and  major  com¬ 
ponent  area.  Emphasis  is  placed  on  weapon  system  concepts  and  improved 
operational  techniques/concepts.  Areas  of  Interest  are  propulsion,  avionics, 
flight  control,  insertion/extraction  devices,  and  other  subsystem  concepts. 
Innovative  ideas  for  the  logistics,  supportability,  reliability  and  malntain- 
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ability  areas  are  Important  considerations.  Work  will  require  access  to, 
storage  and  creation  of  classified  data,  and  personnel  with  security 
clearances . 


AF89-167.  TITLE;  Primary  Aircraft  Trainer  System  (PATS) 

OBJECTIVES:  Identification  of  alternatives  and  trade-offs  for  the  PATS  to 
Include  criteria  justification  and  training  media  selection. 

DESCRIPTION:  The  justification  for  this  effort  comes  from  a  validated  need 
for  an  Air  Force  primary  flight  training  system.  PATS  Is  envisioned  to 
replace  the  aging  T-37B  fleet  within  the  future  Specialized  Undergraduate 
Pilot  Training  (SUPT)  System.  It  Is  concerned  with  teaching  and  developing 
primary  flight  skills  through  a  multi-media  program  which  might  Include 
computer  based  Instruction,  ground  training  devices,  and  a  primary  aircraft 
trainer.  Possible  alternatives  Include  further  modifications  to  the  T-37B, 
off-the-shelf  acquisition  of  a  new  existing  primary  trainer  and  associated 
training  system,  and  a  new  development  primary  trainer  and  system. 

Phase  I  will  deliver  a  listing  of  specific  alternatives  meeting  the  need  and 
methods  of  evaluating  or  comparing  them.  Included  will  be  possible  criteria 
which  are  relevant,  such  as  life  cycle  cost  or  training  effectiveness. 
Alternatives  will  Include  specification  of  all  required  elements  of  the  PATS. 

Phase  II  will  evaluate  the  alternatives  in  terms  of  the  criteria  Identified  in 
Phase  I  and  will  conclude  with  the  specification  of  the  best  alternative. 
Specification  will  Include  relation  of  training  objectives  to  training  medium, 
phasing  of  training  In  a  general  sense,  and  possible  Innovative  mixing  of 
media  to  enhance  overall  training  effectiveness.  The  purpose  Is  to  allow 
creativity;  hence,  the  ground  rules  for  this  effort  will  not  be  limited  In 
scope. 


AF89-i68.  TITLE:  Mission  Opportunities  for  Airship  Technology  (MOAT) 

OBJECTIVE:  To  examine  various  aspects  of  "Lighter-Than-Air  (LTA)  systems  to 
support  Air  Force  missions. 

DESCRIPTIONS:  This  effort  will  be  used  to  assist  the  Air  Force  in  understand¬ 
ing  and  determining  the  capability  of  LTA  systems  to  meet  Air  Force  needs. 
Tasks  could  Involve  one  or  more  of  the  following:  (1)  Review  and  analyze  USAF 
requirements  that  could  be  fulfilled  by  LTA  systems,  (2)  Define  specific  LTA 
missions  and  concepts  of  operation,  (3)  Assess  technology  opportunities  for 
LTA  systems,  (4)  Investigate  potential  LTA  developmental  and  operational  risk 
areas  such  as  survivability,  ground  operations,  human  factors,  and  design 
factors,  (5)  Determine  cost/benefits  of  LTA  systems,  and  (6)  Develop  computer 
models  to  simulate  or  analyze  any  of  the  above  areas.  Other  appropriate  tasks 
may  be  submitted  for  consideration.  The  effort  should  be  oriented  toward  the 
1994-2014  time  period.  All  types  of  LTA  concepts  and  missions  may  be 
considered  -  Including  free  and  tethered  balloons,  traditional  airships, 
hybird  airships,  manned  or  unmanned  systems,  and  low,  medium,  or  high  altitude 
missions.  All  USAF  mission  areas  may  be  considered. 

Phase  I  may  be  structured  In  any  manner  which  considers  the  above  tasks 
commensurate  with  the  submitter's  background.  The  Phase  I  product  will  be  a 
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report  that  describes  the  selected  areas  of  research,  methodology, 
conclusions,  recommendations,  and  proposed  Phase  II  follow-on  efforts.  Phase 
II  should  consist  of  an  In-depth  Investigation  of  LTA  capabilities  and  may 
Include  computer  analysis  and  modeling,  test  programs,  etc. 


AF89-169.  TITLE:  Determination  of  Panel  Flutter  Characteristics  of 
Kevlar-Polyester  Composite  Panels 


OBJECTIVE:  Determine  vibration,  damping,  and  failure  characteristics  of 
Kevlar-Polyester  composite  panels  under  airloads  of  locally  subsonic, 
transonic,  and  supersonic  airflow. 

DESCRIPTION:  Some  work  has  been  done  in  determining  the  vibration,  damping, 
and  failure  characteristics  of  metal  panels.  In  contrast,  no  published 
references  were  found  for  composite  panels  during  the  extensive  literature 
search.  A  thorough  Investigation  of  the  vibration,  damping,  and  failure 
characteristics  of  flat  and  curved  composite  panels  Is  required,  particularly 
panels  made  of  the  Kevlar-Polyester  composite.  This  composite  is  being  used 
In  large  radomes  and  antenna  fairings  used  by  satellite  communications 
terminal  equipped  aircraft.  The  Phase  I  research  should  include  a  survey  of 
possible  analysis  techniques  and  a  final  recommended  technique  to  predict 
flutter  In  composite  panels  and/or  shells.  Phase  II  activities  will  consist 
of  developing  a  computer  program  to  predict  panel  flutter  and  its 
characteristics.  Validation  of  the  algorithm  with  a  wind  tunnel  test  at 
transonic  and  supersonic  Mach  numbers  should  also  be  Included. 


AF89-170.  TITLE:  3-D  Numerical  Wlndflow  Model 

OBJECTIVE:  Develop  a  mesoscale  3-D  numerical  wlndflow  model  suitable  for 
predicting  wlndflow  patterns  in  the  complex  terrain  of  Vandenberg  Air  Force 
Base. 

DESCRIPTION:  A  computer  model  is  needed  for  predicting  wlndflow  patterns  at 
Vandenberg  Air  Force  Base.  Vandenberg  Air  Force  Base  Is  located  on  the 
central  California  coast  In  terrain  consisting  of  flatlands,  valleys,  canyons, 
rldgellnes,  and  mountains  rising  to  elevations  of  over  2,000  feet.  Wlndflow 
is  Influenced  by  synoptic,  regional  and  local  meteorologlc  factors  and  inter¬ 
action  with  the  terrain.  A  strong  inversion  often  affects  wlndflow  in  the 
area. 

This  complex  natural  environment  necessitates  use  of  a  3-0  numerical  model  for 
predicting  dispersion  of  clouds  originating  at  ground  and  elevated  levels. 

The  model  will  be  used  In  combination  with  existing  diffusion  models.  The 
area  of  Interest  Is  approximately  15  miles  by  15  miles  In  size.  Model 
horizontal  and  vertical  resolution  should  be  adequate  to  represent  Important 
wlndflow  intricacies.  Meteorologlc  and  terrain  data  will  be  provided. 

The  desired  Phase  I  product  Is  a  preliminary  computer  code  suitable  for 
evaluation.  The  desired  Phase  II  product  is  a  completed  and  validated 
computer  code  capable  of  providing  specific  wlndflow  Information. 


AF89-171.  TITLE:  Personal  Hydrazine  Vapor  Dosimeter 
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OBJECTIVE:  To  develop  a  toxic  vapor  dosimeter  for  monltoriag  worker  exposure 
to  hydrazine  rocket  propellants. 

DESCRIPTION:  Hydrazines  are  widely  used  as  rocket  propulsion  fuels  In  space 
launch  operations.  Because  they  are  extremely  toxic  compounds,  categorized  as 
suspected  human  carcinogens,  the  propellant  handlers  must  be  protected  from 
exposures  to  hazardous  levels.  The  threshold  limit  values  (TLVs)  of  the  three 
amine  fuels,  N_h,  (Hydrazine),  MMH  (Monomethylhydrazlne) ,  and  UDMH  (Unsymmet- 
rlcal  Dlmethylhydrazlne) ,  are  0.1,  0.2,  and  0.5  ppm  (parts  per  million), 
respectively.  A  reliable  yet  Inexpensive  device  capable  of  detecting  hypergol 
vapor  below  the  TLV  level  Is  required  toward  propellant  handlers  of  the 
presence  of  hydrazine  at  sufficiently  low  concentrations  to  alert  them  of 
impending  danger. 

The  dosimeter,  which  may  be  passive  or  an  active  device,  shall  possess 
sufficient  sensitivity  to  Indicate  a  response  upon  ten  minutes  or  less 
exposure  at  50%  of  the  TLV.  The  response  shall  be  readily  observable  in  real 
time  such  as  an  obvious  change  In  color  without  having  to  wait  for  analysis 
results  obtained  In  a  laboratory  at  a  later  time.  An  Incorporation  of  an 
audio  alarm  system  would  be  highly  desirable.  It  shall  be  lightweight  and 
compact  (shirt  pocket  size)  and  exhibit  Interface  free  behavior  that  will  not 
yield  false  positive  response  In  the  presence  of  other  contaminant  gases.  The 
propellant  vapor  reactive  component  of  the  device  shall  be  Inexpensive  and 
readily  replaceable  If  not  long  lasting  and  possess  a  six  month  storage 
capability  without  exhibiting  performance  degradation. 

Phase  I  of  this  effort  shall  be  a  concept  feasibility  design  and  building  of  a 
breadboard  prototype  of  the  device  to  be  developed  under  Phase  II.  Although 
several  approaches  and  propellant  vapor  reactive  systems  may  be  Initially 
Investigated,  one  will  be  selected  based  on  demonstrated  potential  for  further 
development  Into  a  viable  device  having  field  applications.  The  selection 
will  be  supported  by  experimental  data  substantiating  the  sensitivity,  repro¬ 
ducibility,  selectivity,  and  quick  response  features  Inherent  In  the  system. 

At  the  conclusion  of  Phase  I,  the  contractor  shall  conduct  performance  tests 
to  show  that  all  requirements  of  the  personal  propellant  vapor  dosimeter  have 
essentially  been  assigned.  If  any  of  these  features  fall  short  of  require¬ 
ments,  the  contractor  must  show  how  and  why  the  specific  shortcoming  could  be 
alleviated  If  not  eliminated. 

During  Phase  II,  the  dosimeter  device  developed  In  Phase  I  will  be  developed, 
modified  and  adjusted  to  Improve  the  performance  of  the  device.  No  major 
research  effort  shall  be  conducted  In  this  phase  but  rather  the  work  shall 
emphasize  Improving  the  prototype  device  and  designing  the  various  Individual 
components  into  a  compact  total  device.  Sufficient  quantity  of  prototype 
dosimeters  shall  be  fabricated  and  a  field  evaluation  carried  out  at  an  opera¬ 
tional  facility.  The  field  test  results  will  be  reviewed  for  additional  minor 
modifications  to  be  Incorporated  Into  the  final  design  of  a  personal  propel¬ 
lant  vapor  dosimeter. 


AF89-172.  TITLE:  System  to  Measure  Cloud  Meteorological  Parameters 

OBJECTIVE:  Develop  a  prototype  (working  lab  model)  of  an  optimum  system  to 
measure  clouds  meteorological  parameters. 

DESCRIPTION:  This  effort  should  concentrate  on  the  MJCS  (Memorandum  from  the 
Joint  Chiefs  of  Staff)  154-86,  Meteorological  Requirements  for  Defense 
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Environmental  Satellites,  1  Aug  86,  Clouds  section  (available  through  the 
Defense  Technical  Information  Center).  In  particular,  clouds,  precipitation, 
and  llquld/solld  water  content  and  cloud  droplet  size  distribution  parameters 
should  be  addressed.  One  or  more  MJCS  154-86  parameter  may  be  Investigated  In 
the  proposed  effort. 

Phase  1  should  address  the  conceptual  design  of  an  optimum  clouds  data 
collection  system.  The  system  should  satisfy  the  clouds  (Imagery,  coverage, 
type,  layers),  precipitation,  and/or  liquid/solid  water  content  and  cloud 
droplet  size  distribution  requirements  of  MJCS  154-86,  Military  Requirements 
for  Defense  Environmental  Satellites.  The  Phase  I  design  should  consider 
satisfying  as  many  of  the  clouds  parameters  as  possible  In  a  single,  cost 
effective  system.  Pros  and  cons  of  systems  should  be  addressed. 

Phase  II  shall  Include  furthering  the  Phase  1  concept  into  development  of  a 
prototype  (working  lab  model)  of  the  optimum  system  to  measure  clouds 
meteorological  parameters. 


AF89-173.  TITLE;  System  to  Measure  Atmospherics  Meteorological  Parameters 


OBJECTIVE:  Develop  a  prototype  (working  lab  model)  of  an  optimum  system  to 
measure  atmospherics  meteorological  parameters. 

DESCRIPTION:  This  effort  should  concentrate  on  the  MJCS  (Memorandum  from  the 
Joint  Chiefs  of  Staff)  154-86,  Meteorological  Requirements  for  Defense 
Environmental  Satellites,  1  Aug  86,  Atmospherics  section  (available  through 
the  Defense  Technical  Information  Center).  In  particular,  vertical  tempera¬ 
ture  profile,  absolute  humidity  (moisture  profile),  wind  (horizontal  and 
vertical  components),  visibility,  pressure  profile,  and  Albedo  parameters 
should  be  addressed.  One  or  more  MJCS  154-86  parameter  may  be  investigated  in 
the  proposed  effort. 

Phase  I  should  address  the  conceptual  design  of  an  optimum  atmospherics  data 
collection  system.  The  system  should  satisfy  the  vertical  temperature 
profile,  absolute  humidity  (moisture  profile),  wind  (horizontal  and  vertical 
components),  visibility,  pressure  profile,  and/or  Albedo  requirements  of  MJCS 
154-86,  Military  Requirements  for  Defense  Environmental  Satellites.  The  Phase 
1  design  should  consider  satisfying  as  many  of  the  atmospherics  parameters  as 
possible  In  a  single,  cost  effective  system.  For  example,  possible  areas  of 
Investigation  for  wind  Include,  but  are  not  limited  to,  Ildar  and  millimeter 
wave  candidate  systems.  Pros  and  cons  of  systems  should  be  addressed. 

Phase  II  shall  include  furthering  the  Phase  I  concept  into  development  of  a 
prototype  (working  lab  model)  of  the  optimum  system  to  measure  atmospherics 
meteorological  parameters. 


AP89-174.  TITLE:  System  to  Measure  Terrestrial  or  Solar  Geophysical 
Meteorological  Parameters  ^  ~ 

OBJECTIVE:  Develop  a  prototype  (working  lab  model)  of  an  optimum  system  to 
measure  terrestrial  or  solar  geophysical  meteorological  parameters. 

DESCRIPTION:  This  effort  should  concentrate  on  the  MJCS  (Memorandum  from  the 
Joint  Chiefs  of  Staff)  154-86,  Meteorological  Requirements  for  Defense 
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Environmental  Satellites,  1  Aug  86,  Terrestrial  and  Solar  Geophysical  sections 
(available  through  the  Defense  Technical  Information  Center,  see  Reference  A). 
In  particular,  soil  moisture,  snow  cover,  land-locked  Ice  cover,  land  surface 
temperature,  vegetation,  radiation  backgrounds,  surface  pressure,  electron 
density  profiles,  neutral  density,  solar  spectral  Imagery/flux,  auroral 
emissions  and  alrglow,  solar  wind,  geomagnetic  field,  precipitating  electrons 
and  Ions,  In-sltu  electric  fields,  cosmic  rays  (solar  and  galactic),  trapped 
particles,  and  Ionospheric  scintillation  parameters  should  be  addressed.  One 
or  more  HJCS  154-86  parameter  may  be  Investigated  In  the  proposed  effort. 

Phase  I  should  address  the  conceptual  design  of  an  optimum  terrestrial  or 
solar  geophysical  data  collection  system.  The  system  should  satisfy  the  soil 
moisture,  snow  cover,  land-locked  Ice  cover,  land  surface  temperature, 
vegetation,  radiation  backgrounds,  surface  pressure,  electron  density  pro¬ 
files,  neutral  density,  solar  spectral  Imagery/flux,  auroral  emissions  and 
alrglow,  solar  wind,  geomagnetic  field,  precipitating  electrons  and  Ions, 
In-sltu  electric  fields,  cosmic  rays  (solar  and  galactic),  trapped  particles, 
and/or  Ionospheric  scintillation  requirements  of  MJCS  154-86,  Military 
Requirements  for  Defense  Environmental  Satellites.  The  Phase  1  design  should 
consider  satisfying  as  many  of  the  terrestrial  or  solar  geophysical  parameters 
as  possible  In  a  single,  cost  effective  system.  Pros  and  cons  of  systems 
should  be  addressed. 

Phase  II  shall  Include  furthering  the  Phase  I  concept  Into  development  of  a 
prototype  of  the  optimum  system  to  measure  terrestrial  or  solar  geophysical 
meteorological  parameters. 


AF89-175.  TITLE;  System  to  Measure  Oceanography  Meteorological  Parameters 

OBJECTIVE:  Develop  a  prototype  of  an  optimum  system  to  measure  oceanography 
meteorological  parameters. 

DESCRIPTION:  This  effort  should  concentrate  on  the  MJCS  (Memorandum  from  the 
Joint  Chiefs  of  Staff)  154-86,  Meteorological  Requirements  for  Defense 
Environmental  Satellites,  1  Aug  86,  Oceanography  section  (available  through 
the  Defense  Technical  Information  Center,  see  Reference  A).  In  particular,  sea 
Ice,  sea  surface  temperature,  sea  surface  topography,  ocean  waves  (sea,  swell, 
surf),  ocean  vertical  temperature  profile,  bathymetry  (deep  ocean  and  near 
shore),  salinity,  near  shore  currents,  ocean  currents  (surface  and  subsur¬ 
face),  Insolation,  ocean  tides,  heat  flux,  sediment  transport,  turbidity, 
ocean  color  (photosynthesis  pigments),  and  blolumlnescence  parameters  should 
be  addressed.  One  or  more  MJCS  154-86  parameter  may  be  Investigated  In  the 
proposed  effort. 

Phase  I  should  address  the  conceptual  design  of  an  optimum  oceanography  data 
collection  system.  The  system  should  satisfy  the  sea  Ice,  sea  surface 
temperature,  sea  surface  topography,  ocean  waves  (sea,  swell,  surf),  ocean 
vertical  temperature  profile,  bathymetry  (deep  ocean  and  near  shore),  salin¬ 
ity,  near  shore  currents,  ocean  currents  (surface  and  subsurface).  Insolation, 
ocean  tides,  heat  flux,  sediment  transport,  turbidity,  ocean  color  (photosyn¬ 
thesis  pigments),  and/or  blolumlnescence  requirements  of  MJCS  154-86,  Military 
Requirements  for  Defense  Environmental  Satellites.  The  Phase  I  design  should 
consider  satisfying  as  many  of  the  oceanography  parameters  as  possible  In  a 
single,  cost  effective  system.  Pros  and  cons  of  systems  should  be  addressed. 
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Phase  11  shall  Include  furthering  the  Phase  1  concept  into  development  of  a 
prototype  of  the  optimum  system  to  measure  oceanography  meteorological 
parameters. 


AF89~176.  TITLE;  Innovative  Concepts  for  Improved  Space  Object  Surveillance 
and  Classification  ^  ^ 


OBJECTIVE:  To  develop  new  technologies  and  Innovative  applications  of 
existing  technologies  to  Improve  space  object  surveillance  and  classification. 

DESCRIPTION:  New  technologies  and  Innovative  applications  of  existing  tech¬ 
nologies  need  to  be  Investigated  to  Improve  space  object  surveillance  and 
classification.  Classification  should  Include  a  determination  of  the  mission 
and  potential  hostile  Intent  of  space  objects.  Topics  of  particular  Interest 
Include,  but  are  not  limited  to:  optical  design  for  high  off-axis  rejection 
of  visible  light  in  centered  telescopes  for  space  object  surveillance;  decon¬ 
tamination  of  optics  on  space  sensors  for  visible  light  applications;  sun  and 
earth  shades  on  space  sensors  for  visible  light  applications;  nuclear  event 
detection;  Improved  resolution  and  cloud  penetration  techniques  for  ground 
based  systems;  and  radar  and  laser  techniques  for  classification  of  space 
based  systems. 

Phase  I  will  define  the  concepts  and  establish  the  technology  and  methodology 
requirements  to  validate  the  concept.  The  contractor  shall  provide  a  rough 
estimate  of  anticipated  Improvements  over  the  existing  systems,  as  well  as 
projected  cost  savings.  Phase  II  will  develop  a  laboratory  model,  validate 
the  technology  and  demonstrate  In  the  laboratory  the  concepts  proposed  in 
Phase  I. 


AF89-177.  TITLE:  Innovative  Concepts  for  Space  Systems  and  Launch  Systems 
Cost  Reduction 


OBJECTIVE:  To  develop  Innovative  concepts  to  help  reduce  costs  associated 
with  access  to  space  and  the  development  and  production  of  space  systems. 

DESCRIPTION:  The  Air  Force  Is  looking  for  Innovative  concepts  to  reduce  costs 
of  launch  operations,  launch  vehicle  production,  space  system  manufacturing 
and  space  operations.  Space  systems  Include  both  on-orblt  satellites  and 
associated  ground  stations  and  user  terminals.  Phase  I  will  define  the 
concepts  and  establish  the  technology  and  methodology  requirements  to  validate 
each  concept. 


AF89-178.  TITLE;  Innovative  Space  Systems  Survivability  Concepts 

OBJECTIVE;  To  develop  new  approaches  for  ensuring  the  survivability  of  DoD 
space  systems  to  support  U.S.  and  allied  combat  forces. 

DESCRIPTION:  Air  Force  space  systems  enhance  the  war  fighting  capability  of 
strategic  and  tactical  forces  by  providing  communications,  navigation,  meteor¬ 
ological,  and  other  support  functions.  As  U.S.  military  forces  become  more 
and  more  dependent  on  satellite  support  there  Is  Increasing  Interest  In  Inves¬ 
tigating  Innovative  approaches  for  achieving  satellite  survivability.  These 
Include,  but  are  not  limited  to  satellite  maneuvering,  tethered  decoys,  mirror 
shields,  rad lat Ion-hard  electronic  components,  and  assorted  materials  for 
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laser  protection.  The  ultimate  outcome  of  this  effort  will  be  the  Implementa¬ 
tion  of  an  Innovative  survivability  concept  Into  a  DoD  space  system.  Phase  I 
will  define  the  approach  and  describe  the  feasibility  of  developing  the 
survivability  enhancement  concept. 


AF89’-179.  TITLE:  Innovative  Concepts  for  Force  Support  from  Space 

OBJECTIVE:  To  Identify  new  and/or  improved  methods  of  supporting  military 
forces  from  space. 

DESCRIPTION:  Space  systems  provide  critical  support  for  operational  military 
forces.  Including  navigation,  communications,  meteorological  data,  and 
surveillance  data.  The  Air  Force  seeks  Innovative  Improvements  In  these 
capabilities  for  providing  support  to  all  military  operations.  This  support 
may  Include  current  or  new  types.  Current  types  of  support  may  be  accomplished 
with  new  approaches  or  technology.  New  types  of  support  should  be  described 
In  sufficient  depth  to  permit  evaluation.  New  technology,  for  example  In 
computer  and  data  links,  can  Improve  our  capabilities.  To  better  support 
terrestrial  forces.  Innovative,  small.  Inexpensive,  user  friendly  equipment  Is 
required.  Phase  I  will  define  the  concept  and  describe  the  feasibility  of 
developing  force  support  from  space.  Phase  II  will  develop  a  laboratory 
model,  validate  the  technology  and  demonstrate  In  the  laboratory  the  concepts 
proposed  In  Phase  I. 


AF89-180.  TITLE:  Techniques  to  Perform  Military  Space  Capability  Modeling 
and  Cost  Estimation  Modeling  "  — —  —  . 


OBJECTIVE:  To  develop  space  systems  modeling  techniques  for  deployment  trade 
offs  or  develops  space  system  cost  estimation  modeling  techniques. 

DESCRIPTION:  There  exists  a  need  to:  1)  model  satellite  architectures  and 
constellation  descriptions  In  order  to  minimize  deployment  costs,  and  2) 
estimate  space  system  costs  by  requirement  In  order  to  analyze  system 
requirements  versus  the  costs  before  the  design  phase.  The  Information  should 
be  easily  Interpreted  by  the  user.  The  space  capability  model  should  show  the 
effects  on  the  mission  if  satellites  In  the  constellation  become  Inoperative. 
Input  parameters  should  Include  coverage,  size  of  satellite,  position,  weight, 
number  of  vehicles,  type  of  technology  used,  and  mission  requirements.  The 
cost  estimating  techniques  should  address  the  costs  associated  with  each 
mission  requirement.  The  model  should  be  able  to  relate  mission  requirements 
through  visual  means,  such  as  flow  and  block  diagrams.  These  models  must  run 
on  an  IBM  Personal  Computer  (PC)  or  mlcro-VAX  compatible  systems.  The  model 
must  Identify  Input  parameters  prior  to  running  and  be  capable  of  accer  clng 
changes  to  Input  parameters  prior  to  execution.  This  allows  for  a  continual 
updating  of  the  program  with  new  technologies  or  Ideas.  Accompanying  this 
model  must  be  the  documentation  and  listing  of  the  program.  Offerors  may 
respond  to  either  the  cost  estimation  modeling  or  the  space  capability 
modeling  tasks  or  both.  Phase  I  will  describe  the  feasibility  of  developing 
satellite  architecture  models.  Phase  II  will  develop,  demonstrate  and 
validate  the  concepts  of  Phase  I. 


AF89-181.  TITLE:  Innovative  Applications  of  Emerging  and  Mature  Technologies 
for  Air  Force  Space  Capabilities  ' 
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OBJECTIVE:  To  Identify  innovative  applications  of  emerging  and  mature 
technologies  for  military  space  missions. 

DESCRIPTION:  Innovative  applications  of  emerging  and  mature  technologies  and 
bold  new  concepts  for  the  21st  century  and  in  basic  physical  and  engineering 
sciences  are  needed  for  military  space  missions*  Relevant  21st  century  areas 
Include,  but  are  not  limited  to;  physics,  chemistry,  energy  conversion, 
propulsion,  space  power,  and  signatures.  New  technology  areas  of  particular 
Interest  Include  low  thrust  electric  propulsion  high  power  density  (greater 
than  10  kllowatts/cc)  solid  core,  gas  cooled  fission  propulsion  reactors;  and 
non-propulslve  space  transportation.  Phase  I  will  define  the  concept  and 
establish  the  technology  and  methodology  requirements  to  validate  and  demon¬ 
strate  the  Phase  I  proposal.  Phase  II  will  develop,  validate  and  demonstrate 
the  Phase  I  proposal.  Proof-of-concept  feasibility  Is  the  product  of  Phase 
II. 


AF89-182.  TITLE:  Concepts  for  Improved  Satellite  Communications  Support  to 
Theater  Commanders  “  . .  ^ 


OBJECTIVE:  Identify  and  evaluate  new  approaches  for  deploying  satellites 
which  will  provide  theater  commanders  with  dedicated  communications  support. 

DESCRIPTION:  The  current  military  satellite  communications  architecture  Is 
based  on  a  time-sharing  system  using  a  few  large,  multi-band,  multi-channel 
satellites  which  may  not  be  available  to  quickly  relay  urgent  messages  from  a 
theater  commander  to  a  deployed  unit,  or  vice  versa.  However,  in  a  crisis, 
theater  commanders  must  have  guaranteed  access  to  communications  channels  to 
effectively  monitor  and  control  the  Immediate  situation.  Hence,  approaches  to 
provide  alternatives  or  Improvements  to  the  current  architecture  are  needed. 
Proposers  are  requested  to  Identify  one  or  more  satellite  conmunicatlon 
support  Improvements  and  propose  an  approach*  Phase  I  will  define  the 
approach  and  describe  the  feasibility  of  improving  satellite  communication 
support  to  theater  commanders.  Phase  II  will  develop  a  laboratory  model, 
validate  the  technology  and  demonstrate  In  the  laboratory  the  concepts 
proposed  In  Phase  I. 


AF89-183.  TITLE:  Global  Positioning  System  (GPS)  Translator  Data  Recording 
and  Relay  ''  ^  ’ 


OBJECTIVE:  Develop  Innovative  techniques  to  Interface  GPS  translator  data 
with  conventional  telemetry  receive/record  sites;  and  relay  the  data  using 
conventional  microwave  channels. 

DESCRIPTION:  Test  vehicles  are  being  equipped  with  GPS  translators  that  relay 
GPS  satellite  signals  and  a  pilot  carrier  on  S-band  (2200-2400  MHz).  The 
signals  are  then  received,  recorded  and  processed  at  range  telemetry  sites. 
Currently,  extensive  hardware  additions  must  be  made  at  each  telemetry  site  to 
provide  real  time  recording  and  processing.  Large  cost  savings  would  be 
realized  if  hardware  could  be  developed  to  interface  the  translator  signals  to 
telemetry  analog  recorders;  and  to  relay  the  data  to  a  central  processor  via 
microwave. 

In  Phase  I  of  the  effort,  one  or  more  system  concepts  shall  be  developed,  and 
systems  level  descriptions  of  recorder  and  microwave  relay  Interface  hardware 
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shall  be  developed.  Cost  effective  alternatives  shall  be  addressed.  A 
particular  requirement  Is  to  relay  the  GPS  translator  data  on  a  microwave 
channel  that  has  a  7.5  MHz  sub-carrier,  a  3  MHz  bandwidth,  and  3  degree  phase 
jitter  at  the  receiver.  Another  requirement  Is  to  reduce  Interface  hardware 
cost  and  size  to  a  small  fraction  of  the  current  processing  equipment  that  Is 
presently  being  purchased  by  the  Government  (8-12  racks). 

In  Phase  II,  one  of  the  approaches  defined  In  Phase  I  will  be  chosen  by  the 
Government  and  developed  by  the  contractor  Into  prototype  units.  The 
prototypes  will  be  demonstrated  by  the  contractor  at  a  Government  test  range 
facility  and  performance  verified  by  the  Government- 


AF89-184.  TITLE:  Optical  Measurement  of  Small  Angular  Displacements  In  a 
Dynamic  Environment^  ''  ^  ' 


OBJECTIVE:  Develop  techniques  enabling  very  accurate  angular  measurements 
from  a  mobile  platform.  Successive  measurements  must  be  rapidly  repeatable. 

DESCRIPTION:  Future  space-borne  on-orblt  testing  of  weapon  systems  will 
require  scoring  and  miss  distance  measurements.  In  cases  where  on  board 
vehicle  Instrumentation  Is  not  feasible  an  off  board  measurement  approach  from 
an  airborne  or  space  borne  platform  appears  applicable.  Potential  methodolo¬ 
gies  should  Include  but  not  be  limited  to  gated  video  systems  and  laser  radar 
techniques.  A  key  element  In  the  determination  of  position  between  two 
vehicles  approaching  each  other  at  a  high  velocity  Is  the  measurement  of  sub- 
mlcroradlan  angular  displacements  In  a  dynamic  (mobile)  environment  to  less 
than  0.3  arc  sec  accuracy.  The  type  of  Instrumentation  to  be  tested  In  the 
dynamic  environment  are  optical  sensors  which  Include  optical  encoders  equal 
to  or  greater  than  22  bits  (less  than  or  equal  to  0.305  sec/blt  or  0.0015 
mlcroradlans/blt).  These  measurements  not  only  need  to  be  highly  accurate  but 
also  need  to  be  very  frequent  (greater  than  or  equal  to  ten  times  per  sec). 

Phase  I  will  develop  the  design  and  test  methodology  to  measure  angular 
displacements  on  a  dynamic  airborne  platform.  Considerations  should  be  given 
to  environmental  factors  such  as  aircraft  .vibration  and  thermal  contraction 
and  expansion. 

Phase  II  should  Include  the  development  of  Instrumentation  for  testing  on  an 
airborne  platform.  A  KC-135  or  similar  type  aircraft  would  be  an  appropriate 
consideration.  In  lieu  of  aircraft  availability  for  testing,  a  laboratory 
simulation  should  be  developed. 


AP89-185.  TITLE:  Millimeter  Wave  Electronic  Beam  Scan  Technology 

OBJECTIVE:  Develop  a  new  millimeter  wave  beam  scan  technology  for  phased 
array  applications. 

DESCRIPTION:  Satellite-to-satellite  communications  in  a  fixed  geosynchronized 
orbit  can  take  advantage  of  line-of-sight  narrow  beams  for  high  data  rate 
secure  communications.  With  the  Increase  In  space  activities,  multi-link  or 
Internetted  satellite  communications  may  be  required  through  the  use  of  narrow 
beam  scanning  technology.  Millimeter  wave  beam  scanning  offers  the  advantage 
of  narrow  beam  communications  In  space  with  small  antennas.  Current  milli¬ 
meter  wave  electronic  beam  switches  are  based  on  phased  array  concepts  with 
millimeter  wave  phase  shifters  using  either  ferrite  devices  or  semiconductor 
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devices.  Ferrite  phase  shifters  are  bulky  and  lossy,  about  6  decibels  (dB) 
per  360  degree  phase  shift  at  60  GHz.  Gallium  Arsenide  (GaAs)  phase  shifters 
also  have  high  losses,  l.e.  10  dB  per  360  degree  phase  shift.  Another  major 
limitation  for  the  60  GHz  phased  array  Is  Its  heat  dissipation  capability  due 
to  a  large  number  of  elements  required  for  a  very  small  area.  Typically,  a 
four  inch  array  at  60  GHz  will  have  3600  elements.  This  not  only  creates  a 
severe  heat  dissipation  problem,  but  also  makes  it  extremely  difficult  to 
Implement  a  large  number  of  active  devices  In  each  element. 

Innovative  concepts  are  solicited  to  develop  a  60  GHz  electronic  beam  scan 
technique  to  minimize  the  aforementioned  problems.  In  Phase  I  the  contractor 
shall  conduct  phased  array  design  and  design  analysis.  In  Phase  II  the 
contractor  shall  construct  a  2  x  2  subarray  and  demonstrate  90  degree  two 
dimensional  electronic  beam  steering  at  60  GHz. 


AF89-186.  TITLE;  Implementing  Expert  Systems  Onboard  Satellite  Systems 

OBJECTIVE:  Address  problems  with  using  expert  systems  onboard  satellites. 
Problems  center  around  D0D--STD-1750A  processors,  mission  recovery,  fault 
tolerance,  and  reliability. 

DESCRIPTION:  New  and  future  satellites  may  benefit  from  the  use  of  onboard 
expert  systems  to  Increase  survivability  and  autonomy.  Problems  associated 
with  using  expert  systems  onboard  satellite  systems  are  of  interest. 
Specifically: 

1.  Implementing  expert  systems  on  DOD-STD-1659A  processors.  How  can 
expert  systems  be  effectively  hosted  on  the  1750A  architecture?  What 
approaches  would  be  used  to  Implement  an  expert  systems  code  efficiently  on  a 
1750A  computer  system? 

2.  Using  expert  systems  to  aid  in  satellite  mission  recovery.  Ideas  are 
solicited  for  the  recovery/reestablishment  of  a  disabled  or  damaged 
satellite's  mlssion(s).  Identification  of  failed  or  damaged  subsystems, 
selection  of  work-arounds,  data  and  software  reloads,  satellite  location  and 
recontact  procedures  are  example  of  challenges  to  be  considered. 

3.  Strategies  for  satellite  knowledge  base  fault  tolerance.  As  Increasing 
use  Is  made  of  onboard  expert  systems,  the  problem  of  validating  and  verifying 
the  knowledge  bases  becomes  acute.  Latent  errors  In  the  knowledge  bases  can 
lead  to  unprecedented  complex  system  behaviors.  As  strategies  for  tolerating 
such  latent  errors  are  proposed,  a  methodical  approach  for  evaluating  those 
strategies  is  required. 

A.  Reliability  of  satellite  onboard  expert  systems.  Many  years  of 
experience  with  the  effects  and  causes  of  errors  on  traditional  software  and 
data  bases  have  resulted  In  strategies  for  both  assessing  and  projecting  their 
reliability.  Strategies  for  assessing  or  projecting  the  reliability  of  onboard 
expert  systems  are  not  as  accessible.  Bold  new  and  Innovative  strategies  and 
approaches  for  evaluating  and  projecting  the  reliability  of  satellite  onboard 
expert  systems  are  solicited. 

SBIR  contractors  are  asked  to  address  only  one  of  the  above  areas  In  detail. 
Phase  I  will  develop  the  proof-of-concept  and  analyses  of  the  proposed 
approach.  Phase  II  will  formalize  and  document  the  approach  and  apply  the 
approach  to  at  least  one  test  case.  The  use  of  actual  data  from  operational 
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satellites  will  be  used  if  possible  for  the  test  case(s).  Particular  attention 
will  be  given  to  revolutionary  approaches  based  on  state-of-the-art  technology 
and  implementation  techniques. 

AF89-187.  TITLE:  Novel  Concepts  for  Survivable  Space  Power  and  Supporting 
Technologies  '  “  ~  ' 

OBJECTIVE:  Develop  lightweight  space  power  and  thermal  management  components 
which  provide  enhanced  survivability  against  the  natural  space  environment  and 
hostile  threats. 

DESCRIPTION:  As  the  required  electrical  power  level  Increase  to  the  10  to 
1000  KWe  range  for  Air  Force  space  missions,  the  power  system  takes  up  an 
increasingly  larger  portion  of  the  spacecraft  mass.  One  of  the  primary  techni¬ 
cal  Issues  for  future  space  power  systems  will  be  to  achieve  significant 
reductions  in  system  mass.  Power  systems  also  need  to  be  hardened  against 
anticipated  hostile  threats  while  still  providing  reliable  long  life  opera¬ 
tion.  The  Air  Force  is  Interested  in  developing  lightweight  survivable  space 
power  and  thermal  management  components.  Areas  of  particular  interest  are:  1) 
solar  photovoltaic  arrays,  2)  large  solar  concentrators,  3)  dynamic  power 
cycles,  4)  high  efficiency  thermal  storage  systems,  5)  lightweight  direct 
contact  heat  exchangers,  6)  advanced  radiators,  and  7)  thermal  management 
fluid  control. 

For  solar  photovoltaic  arrays,  the  primary  technical  issue  is  to  minimize  or 
eliminate  power  losses  due  to  environmental  interactions  and  hostile  threats. 
Innovative  uses  of  materials,  geometries,  and  other  survivability  enhancing 
techniques  should  be  used.  Design  parameters:  array  power  of  10  to  100  KWe 
with  array  specific  power  greater  than  25  W/kg.  For  large  solar  concentrators 
advanced  concepts  that  are  easily  deployable  and  •’tie  to  stay  on  orbit  for 
years  with  minimal  losses  of  concentration  efficiency  is  the  technical 
challenge.  Design  parameters:  equivalent  solar  dynamic  power  of  100  to  1000 
KWe  with  concentrator  mass  of  less  than  2  kg/m^  .  For  dynamic  power  cycles, 
identifying  innovative  alternatives  to  the  conventional  power  cycles 
(Sterling,  Brayton,  and  Rankine)  is  the  technical  challenge.  Power  cycles  and 
working  fluids  should  be  specifically  optimized  for  operation  in  the  space 
environment.  Design  parameters:  power  of  10  to  100  KWe  with  cycle  specific 
power  of  greater  than  25  W/kg.  The  primary  technical  challenges  for  the 
practical  application  of  thermal  storage  concepts  are:  high  equivalent 
specific  heat  capacity,  temperature  matching,  effective  thermal  conduction 
into  and  out  of  the  thermal  storage  material,  and  long  term  stability  in  the 
space  environment.  For  lightweight  direct  contact  heat  exchangers,  a  key 
technical  issue  is  high  separation  efficiency  of  the  heat  exchange  media  in  a 
microgravity  environment  while  minimizing  heat  exchanger  mass.  Applications 
of  these  heat  exchangers  to  the  Brayton  and  Rankine  power  cycles  re  of  the 
greatest  interest.  For  advanced  radiators  concepts,  specific  ma  ses  should  be 
less  than  1.0  kg/kw  at  a  300  deg  K  radiating  temperature,  and/or  0.2  kg/KW  in 
the  500  deg  K  temperature  range  while  maximizing  survivability.  In  any  active 
thermal  management  subsystem,  there  exists  the  requirement  for  fluid  flow 
management  at  minimum  weight,  long  service  life,  and  high  reliability. 

An  offeror  may  submit  more  than  ore  proposal  in  response  to  this  topic,  but 
each  proposal  should  cevei  only  one  area  of  interest.  For  each  ef.ort.  Phase 
I  should  produce  a  complete  analysis  of  the  concept's  feasibility,  a 
prediction  of  performance  characteristics,  and  a  design  of  a  proof  of 
principle  model.  Technical  Issues  such  as  high  efficiency,  lightweight,  long 
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life,  and  high  reliability  are  of  prime  interest.  In  Phase  II,  small  scale 
models  will  be  fabricated  and  tested  under  simulated  operational  conditions. 


AF89-188.  TITLE;  Self  Deploying  Space  Structures 


OBJECTIVE:  The  objective  of  this  project  is  to  determine  the  feasibility  of 
fabricating  a  roll  up  self  deploying  laminate  antenna  reflector  for  space 
applications. 

DESCRIPTION:  Technology  needs  to  be  developed  to  enable  the  Air  Force  (AF)  to 
have  simplified  deployment  of  specialized  structural  components  in  a  space 
environment.  Composite  materials  can  be  fabricated  so  that  they  are  pliable 
and  can  be  folded  or  rolled  into  low  weight,  small  packages.  This  project 
will  demonstrate  that  an  antenna  reflector  can  be  fabricated  in  such  a  way 
that,  when  rolled  up,  it  will  deploy  into  its  original  constructed  shape 
without  the  use  of  actuators.  Thus  a  network  of  antenna  reflectors  or  other 
similar  structures  could  be  launched  into  space  and  deployed  for  communica¬ 
tions  or  energy  focusing.  Various  laminate  constructions  will  be  studied  and 
fabricated  to  determine  the  proper  laminate  orientation  for  memory  retention. 
In  Phase  I,  the  contractor  will  perform  design  analysis  to  determine  the 
optimum  laminate  designs,  and  will  then  fabricate  subscale  panels.  Material 
systems  to  be  explored  for  this  program  should  Include  graphite  epoxy  and 
thermal  plastic  materials,  along  with  other  promising  material  systems.  The 
contractor  will  determine  how  to  best  measure  various  constructions  and 
materials  for  rollability,  compaction  and  memory  retention.  In  Phase  II  using 
the  data  obtained  in  Phase  I  from  the  subscale  components,  larger  panels 
simulating  space  antenna  reflectors  will  be  fabricated  from  the  most  promising 
designs,  and  materials.  The  contractor  will  also  measure  the  rollability, 
compaction  and  memory  retention  of  these  structures  using  the  techniques 
developed  in  Phase  I.  One  of  the  most  promising  Phase  II  structures  should  be 
demonstrated  in  a  simulated  space  environment. 


AF89-189.  TITLE:  Development  of  Acceptance  Criteria  in  Carbon-Carbon 
Materials  for  Space  Structures  ^  ’ 

OBJECTIVE:  The  objective  of  this  task  is  to  develop  material  models  with 
capabilities  of  treating  non-uniformities  present  in  Carbon-Carbon  materials 
with  respect  thermomechanical  properties  and  strength  of  carbon-carbon 
materials. 

DESCRIPTION;  Carbon-carbo.n  (C-C)  materials,  due  to  the  nature  of  their 
fabrication  and  processing,  frequently  contain  flaws.  These  flaws  typically 
consist  of  broken  fibers,  bowed  or  misaligned  fibers,  matrix  cracks,  and  other 
inhomogene 1 ties  such  as  extremely  porous  regions  resulting  from  poor  impregna¬ 
tion  and  carbonization.  To  date,  there  is  little  understanding  of  the  effects 
of  these  flaws  on  the  thermomechanical  properties  and  strengths  of  C-C  materi¬ 
als.  The  development  of  imperfection  acceptance  criteria  for  C-C  materials  is 
of  prime  importance  to  the  successful  utilization  of  these  materials  in  space 
structures.  The  expense  of  C-C  materials  precludes  a  comprehensive  test  pro¬ 
gram  from  being  performed  to  develop  the  acceptance  criteria.  Consequently,  a 
successful  acceptance  criteria  development  program  must  utilize  mathematical 
material  models  which  will  allow  the  effects  of  imperfection  to  be  determined. 
In  Phase  I  of  this  program  the  contractor  will  develop  material  models  with 
the  capabilities  of  treating  non-uniformities  in  composite  materials.  The 
contractor  will  look  at  the  C-C  material  structure  and  determine  the  types  of 
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anomalies  Co  model.  Material  models  will  be  developed  which  will  allow 
evaluation  of  the  effects  of  various  types  and  sizes  of  imperfections  upon  the 
Chnrmal  and  mechanical  properties  and  strengths  of  C-C  composite  structural 
elements.  In  the  Phase  II  program  the  application  of  these  models  to  generate 
quantitative  information  to  allow  the  development  of  acceptance  criteria 
should  be  addressed.  The  contractor  should  look  at  verifying  his  analytical 
models  through  fabrication,  inspection  and  mechanical  re«»»-ing  if  necessary.  A 
first  cut  imperfection  criteria  for  C-C  composites  for  space  structure 
applications  is  a  Phase  II  deliverable  item. 


AF89-190.  TITLE:  Dynamic  Computed  Tomography 

OBJECTIVE:  The  objective  of  this  program  is  to  demonstrate  the  feasibility  of 
obtaining  computed  tomography  (CT)  data  of  a  solid  propulsion  system  while  it 
is  being  fired. 

DESCRIPTION:  There  is  currently  no  method  of  obtaining  CT  data  on  a  motor  or 
nozzle  assembly  while  it  is  being  statically  test  fired.  The  designers  and 
users  of  a  propulsion  system  depend  upon  analytical  models  to  describe  motor 
burning  characteristics  and  to  describe  the  charring  and  erosion  of  ablative 
Insulators  and  liners.  A  dynamic  CT  system  would  provide  actual  experimental 
data  in  place  of  postulated  model  data.  If  dynamic  CT  ability  is  c.chleved, 
the  solid  propulsion  designers,  scientists  and  engineers  will  have  a  tool  that 
can  provide  information  about  localized  grain  burn  rates  around  the  motor 
within  slot  and  fin  cavities,  and  the  capability  to  study  anomalous  burning 
and  charring  in  a  solid  rocket  motor.  Overall  this  tool  would  yield  a  better 
understanding  of  motor  performance.  The  advantage  of  "real  time"  CT  over 
real-time-radiography  (RTR)  is  that  the  data  is  quantitative  in  nature. 
Position  of  the  events  are  recorded  in  three  dimensions.  The  basic  theory  of 
CT  and  experience  inspecting  rocket  motors  and  nozzle  components  indicates 
that  CT  should  provide  the  desired  data.  In  Phase  I  the  contractor  will 
determine  the  feasibility  of  obtaining  dynamic  CT  and  the  contractor  will 
design  the  dynamic  CT  system  in  Phase  I  for  use  in  the  Phase  II  demonstration. 
The  contractor  will  work  with  the  AF  project  manager  to  determine  what  AF 
facilities  are  available  to  be  used  in  a  Phase  II  feasibility  demonstration. 
Phase  II  will  consist  of  feasibility  demonstrations  of  the  dynamic  CT  concept, 
data  reduction  and  reporting.  The  results  from  this  project  will  be  used  to 
provide  direction  on  future  technology  programs  to  achieve  a  realtime  CT 
capability  Integrated  into  a  motor  test  stand. 


AF89-191.  TITLE:  Hydrogen  Storage  in  Metal  Hydrides 

OBJECTIVE:  To  develop  a  rechargeable  hydrogen  storage  system  employing  metal 
hydrides  as  the  storage  medium. 

DESCRIPTION:  Hydrogen  I  s  long  been  recognized  as  an  attractive  energy 
source.  Its  high  energy  output  per  unit  mass  makes  hydrogen  not  only  a 
desirable  alternative  energy  source  in  an  internal  combustion  engine  to  power 
motor  vehicles,  but  an  ideal  fuel  for  space  applications  and  rocket  propulsion 
where  a  high  energy  density  is  particularly  important.  Such  a  use  relates  to 
Project  Forecast  II 'a  High  Energy  Density  Matter  effort.  One  of  the  problems 
with  hydrogen's  wide  spread  use  as  an  energy  source  is  the  difficulty 
associated  with  storage.  Container  weight  and  safety  considerations  are 
problems  with  gas  storage  and  large  amounts  of  energy  are  consumed  in  the 
liquefaction  process  If  the  hydrogen  Is  stored  as  the  liquid.  The  use  of 


netal  hydrides  may  provide  a  safe  and  effective  storage  medium.  The  hydride 
formation  Is  reversible,  produces  a  stable  product,  and  a  unit  volume  of  the 
metal  hydride  can  hold  more  hydrogen  than  gaseous  or  liquid  hydrogen.  A  metal 
hydrogen  storage  system  would  be  appealing  for  space  applications  In  two  ways. 
First,  a  stable  method  of  hydrogen  storage  would  eliminate  problems  associated 
with  cryogenic  storage,  such  as  tank  leakage  and  required  weight /volume  ratio 
of  tanks.  Secondly,  the  metal  hydride  storage  system  itself  could  be  used  as 
an  energetic  fuel  for  propulsion  or  power  generation.  The  research  to  be 
performed  Is  In  this  area  of  hydrogen  storage  using  metal  hydrides.  Innova¬ 
tions  need  to  be  developed  to  Improve  the  kinetics  of  hydrogen  uptake/ release, 
determine  how  to  prepare  the  metal  for  maximum  hydrogen  loading,  and  examine 
which  metals  or  alloys  are  most  suitable  for  the  stated  application  (e.g.  have 
energy  densities  by  weight  and  volume  that  surpass  the  current  iron-titanium 
hydride).  Success  will  be  measured  by  comparison  to  existing  space  storage 
systems.  Phase  I  would  examine  the  potential  for  such  storage  schemes  and 
would  Include  the  evaluation  of  several  different  metals  as  a  storage  medium. 
Phase  II  work  would  involve  experiments  using  selected  metals  in  developing 
storage  and  release  methods.  The  work  would  lead  to  a  storage  system  that 
could  be  employed  as  an  energy  source. 


AF89-192.  TITLE;  Technology  for  Storage,  Handling,  or  Use  of  Antimatter 


OBJECTIVE;  Develop  technology  in  the  area  of;  1)  analysis  of  matter-anti¬ 
matter  annihilation  radiation;  2)  prediction  of  its  products  and  effects;  or 
3)  safe  long-term,  high  density  storage  systems  for  antimatter. 

DESCRIPTION;  Antimatter  is  composed  of  quantum  mechanical  particles  which 
have  reverse  properties  of  their  normal  matter  counterparts.  When  antimatter 
and  matter  are  allowed  to  interact,  the  entire  mass  of  both  is  converted  into 
energetic  radiation,  mostly  charged  pion  and  gamma  rays  in  the  near  field.  The 
property  of  antimatter  has  led  to  concepts  Cor  the  use  of  stored  antimatter  as 
an  analytic  radiation  source  in  the  near  term,  and  as  an  energy  source  for 
rocket  propellant  in  the  far  term.  Proposals  are  sought  to  design  and 
demonstrate  an  element  of  the  technology  needed  to  use  antimatter  which;  1) 
can  be  developed  within  the  funding  and  time  limitations  of  an  SBIR 
procurement,  and  2)  can  be  demonstrated  using  an  appropriate  form  of  normal 
matter  (a  normal  matter  analog)  to  simulate  antimatter.  For  instance,  solid 
hydrogen  could  be  used  as  a  normal  matter  analog  of  solid  antihydrogen  in  a 
magnetic  suspension  system.  Examples  of  the  technologies  sought  include:  wide 
angle,  high  resolution  X-ray  fluorescence,  annihilation  gamma  ray,  or  charged 
pion  detector  arrays  to  locate  and  characterize  annihilation  sites  within 
normal  matter;  storage  systems  for  charged  or  neutral  solid  antihydrogen; 
computer  models  and  software  for  predicting  annihilation  products  and  their 
effects;  and  other  innovative  technologies.  The  first  phase  of  this  effort 
shall  consist  of  a  design  for  fhe  proposed  technology  element.  In  Phase  II, 
the  selected  item  shall  be  built  and  demonstrated  with  a  normal  matter  analog. 
Designs  shall  consider  (as  applicable):  radiological  safety  with  respect  to 
annihilation  rates;  vacuum  requirements;  temperature  requirements  (solid 
antihydrogen  storage  will  probably  require  a  1  deg  Kelvin  radiative  heat 
sink);  proposed  uses  of  the  technology;  and  other  appropriate  constraints. 


AF89-193.  TITLE;  Separation  and  Purification  of  Propellant  Polymers 


276 


OBJECTIVE:  To  develop  Innovative  separation  and  purification  technique  for 
propellant  polymers  with  the  use  of  gases  that  are  super  critical  solvents  at 
laboratory  pressures  and  temperatures. 

DESCRIPTION:  Solid  rocket  motors  are  composed  of  a  powdered  fuel  and  granular 
oxidizer  which  are  held  together  by  a  polymer  called  a  binder.  There  are 
numerous  examples  in  the  solid  rocket  propulsion  community  where  rocket  motor 
failures  can  be  traced  to  the  presence  of  very  low  molecular  weight  contami¬ 
nants.  Traces  of  monomer  and  dimers  that  form  in  the  initial  production  of 
the  binders  are  thought  to  be  the  cause  of  some  of  the  problems.  Most  binders 
are  cured  with  an  isocyanate  curative,  hence,  water  can  interfere  with  the 
cure  reaction  and  can  also  cause  the  cast  rocket  motor  to  fall.  Super  critical 
fluid  extraction  has  been  shown  by  M.  McHugh  and  V.  Krukonis  to  be  a  valuable 
technique  of  extracting  low  molecular  monomers  and  dimers  from  certain  polymer 
systems.  This  liquid  can  then  be  used  to  extract  different  components 
depending  upon  the  pressure  of  the  system.  The  high  molecular  weight  polymer 
is  virtually  Insoluble  in  this  compressed  heated  gas  while  the  low  molecular 
weight  material  is  easily  removed  when  the  gas  is  vented  to  another  container. 

Phase  1:  Super  Critical  Extraction  Parameters.  Develop  innovative  methods  of 
containing  viscous  propellant  polymers  in  a  high  pressure  extraction  cell. 
Determine  the  solubility  parameters  for  various  propellant  polymers  in  super 
critical  fluids.  Measure  the  relative  purification  and  molecular  weight 
fractionlzatlon  of  propellant  polymers. 

Phase  2:  Design  of  Extraction  System  for  Propellant  Ingredients.  The 
solubility  data  from  Phase  1  will  be  used  to  design  an  extractor  that  can  be 
used  for  binders  and  other  propellant  ingredients. 

AF89-194.  TITLE:  High-Sensitivity  Short  and  Medium  Wave  Infrared  Cameras 

OBJECTIVE:  Design  of  ground  and  space  based  short  and  medium  wave  Infrared 
cameras  of  high  sensitivity. 

DESCRIPTION:  Short  wave  infrared  (SWIR)/medium  wave  infrared  (^IR) 
measurements  are  needed  to  characterize  (1)  emissions  produced  in  space  by 
shuttle  surfaces,  particulates,  other  spacecraft  contaminants,  and  engine 
plumes,  and  (2)  the  spatial  variability  of  atmospheric  infrared  emissions. 

The  expected  military  consequences  of  these  emissions  include  degradation  of 
optical  and  Infrared  surveillance  sensors  by  local  background  emissions  and 
failure  to  discriminate  targets  against  a  structured  Infrared  atmospheric 
background,  as  well  as  the  betrayal  of  space  assets  to  hostile  forces.  New 
cameras  for  direct  Imaging  and  analysis  of  these  Infrared  signatures  can  be 
based  on  recent  technological  advances,  with  platinum  silicide  or  other 
materials,  that  have  produced  Infrared  detectors  characterized  by  high 
sensitivity,  low  noise,  and  large  hlgh-denslty  linear  and  mosaic  arrays.  This 
abstract  has  two  separate  tasks,  which  can  be  responded  to  either  separately 
or  jointly. 

Task  A:  Space-Qualified  Camera  for  Optical  Emissions  in  Space.  Cameras  that 
employ  large-array  detectors  can  have  high  sensitivity  because  they  are  star¬ 
ing  instruments;  that  is,  the  whole  image  is  recorded  at  once  rather  than  over 
an  interval  during  which  the  object  is  scanned.  Prototypes  have  been  very 
successful,  and  the  advantages  of  this  technology  should  now  be  extended  for 
use  in  space.  The  objective  of  this  task  is  to  design  and  build  a  camera  for 
a  series  of  space  experiments  aboard  the  space  shuttle  and  shuttle-borne 


spacecraft.  It  should  be  adaptable  to  almost  any  flight  opportunity  by  design¬ 
ing  for  compatibility  with  typical  shuttle  and  spacecraft  support  platforms. 
The  Phase  1  product  Is  to  be  a  preliminary  design.  It  will  start  with  exist¬ 
ing  detector  technologies,  laboratory  model,  and  flight-feasibility  study; 
include  an  assessment  of  the  sensitivity  required  to  match  the  expected 
brightness  of  emissions  to  be  studied;  progress  to  selecting  and  optimizing 
detector  material  and  type,  maintaining  the  detector  cryogenic  temperature, 
handling  the  large  volume  of  digital  Images,  and  assuring  space-qualified 
mechanical  and  optical  designs;  and  result  in  meeting  the  requirements  of  a 
typical  spacecraft  preliminary  design  review.  Phase  II  will  produce  the  final 
design  and  construction  of  a  prototype  flight  instrument,  for  which  the  Air 
Force  Geophysics  Laboratory  will  seek  an  actual  flight  opportunity  In  which  It 
will  be  used  to  study  spacecraft  environmental  interactions. 

Task  B;  Ground-Based  Camera  for  Atmospheric  Emissions.  This  task  proposes 
the  design  of  a  sensitive  hlgh-resolutlon  Infrared  camera  for  the  direct  meas¬ 
urement  of  atmospheric  emissions  In  observational  programs  using  both  ground- 
and  aircraft-based  sensors.  The  camera  is  to  observe  auroral  and  alrglow 
emissions  In  the  wavelength  region  extending  from  approximately  one  to  six 
microns.  The  Phase  I  product  Is  to  be  a  feasibility  study  of  different  exper¬ 
imental  approaches  and  the  presentation  of  a  proposed  camera  design.  Design 
consideration  should  be  given  to  providing  high  sensitivity,  high  spatial 
resolution,  subsecond  temporal  resolution  with  a  time-averaging  capability  for 
weak  emissions,  flexibility  In  the  observation  of  a  series  of  different  wave¬ 
lengths,  radiometric  precision,  and  a  wide  dynamic  range.  Particular  emphasis 
should  be  given  to  approaching  the  theoretical  limits  of  measurement  capabil¬ 
ity  in  signal-to-noise  ratio  and  spatial  resolving  power.  The  Phase  II  effort 
will  construct  a  prototype  camera,  test  and  calibrate  it  against  laboratory 
sources,  and  perform  demonstration  measurements  of  ground-based  night-sky 
alrglow  emissions. 


AF89— 195.  TITLE:  Ultra— Narrow  Band,  Tunable,  Super-Sensitive  IR  Detector 

OBJECTIVE:  To  develop  a  prototype  ultra-narrow  band,  tunable,  super-sensitive 
Infrared  (IR)  detection  system. 

DESCRIPTION:  Satellite-based,  infrared  surveillance  and  tracking  systems  must 
discriminate  infrared  targets  from  spatially  and  temporally  structured  back¬ 
grounds  In  the  upper  atmosphere.  In  many  applications,  the  performance  of  the 
surveillance  system  is  limited  by  the  brightness  of  the  target  signature 
relative  to  the  brightness  of  the  background.  The  signal  to  background  limi¬ 
tation  Is  particularly  severe  in  the  nuclear-disturbed  atmosphere.  With  a 
sufficiently  sensitive  infrared  detector,  narrow  band  techniques  can  be  used 
to  maximize  the  ratio  of  the  target  signature  (from  a  missile  plume  for 
example)  to  that  of  the  bright  background.  In  the  past,  detector  sensitivity 
has  limited  the  applicability  of  narrow  band  techniques.  However,  the  devel¬ 
opment  of  the  super-sensitive,  solid  state  photomultiplier  (SSPH)  permits  the 
detection  of  single  Infrared  photons.  In  addition,  36x1  and  6x6  arrays  of 
SSPM  detectors  have  been  fabricated  and  tested.  The  unprecedented  level  of 
sensitivity  makes  possible  the  development  of  ultra-narrow  band,  tunable 
Infrared  detection  systems  which  operate  in  the  SWIR-LWIR  wavelength  range. 

The  objective  of  this  program  Is  to  design,  fabricate  and  test  an  ultra-narrow 
band,  tunable.  Infrared  detection  system.  In  Phase  I  an  ultra-narrow  band, 
tunable.  Infrared  detection  system  using  a  single  SSPM  detector  element  will 
be  designed.  The  sensor  will  be  fabricated  and  tested  to  verify  the  projected 
performance  of  the  sensor  in  Phase  II. 
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AF89-196.  TITLE:  Development  of  Remote  Sensing  Algorithms  for  Atmospheric 
Path  Variables  from  Raillometrlc  Data 


OBJECTIVE:  Provide  Innovative  framework  In  which  to  design/optimize  Inversion 
algorithms  for  arbitrary  spectral  data,  so  as  to  Include  particulates, 
scattering,  non-local  thermodynamic  equilibrium  (NLTE),  etc. 

DESCRIPTION:  DoD's  reliance  upon  successful  operation  of  existing  and 
proposed  Electro-optical  (E/0)  sensors  from  surface,  air  and  space  platforms 
requires  optimized  descriptions  of  the  environmental  path.  Path  parameters 
that  can  Influence  E/0  signatures  Include  the  conventional  variables 
(temperature,  pressure,  and  molecular  constituent  profiles)  and  a  host  of 
non-standard  but  critical  elements  (multiple  scattering,  aerosols,  clouds, 
rain,  surface  properties,  and  NLTE).  This  complement  of  path  parameters  can 
potentially  provide  the  largest  source  of  error  In  predicting  the  performance 
and  success  of  E/0  systems. 

Phase  I  for  SBIR  should  explore  the  feasibility  of  Incorporating  non-standard 
atmospheric  elements  Into  llne-by-llne  path  characterization  (Inversion) 
algorithms.  Innovative  approaches  for  defining  the  required  physical 
parameterlzatlons  of  one  or  more  of  these  components,  evaluating  signature 
levels,  accuracies  and  Information  content,  will  be  required.  Special  emphasis 
should  be  placed  on  Implications  for  multl-spectral  Instrument  design  to 
Isolate  spectral  signatures  that  are  slowly  varying  (le.  spectral  dependence 
of  aerosol  size  distributions,  cloud  Identification,  polarization  effects, 
etc.),  as  well  as  the  more  rapidly  varying  molecular  line  signatures 
(absorption  cross  sections  and  NLTE). 

Phase  II  would  then  entail  the  Implementation  of  these  new  algorithms  for 
direct  Inversion  of  non-standard  variables  In  conjuctlon  with  existing 
state-of-the-art  high  resolution  spectral  radiance  modeling  using  the  AFGL 
Fast  Atmospheric  Signature  Code  (FASC0D3).  FASC0D3  currently  models  exact 
forward  radiance  predictions  based  on  a  "complete"  picture  of  the  path 
variables.  Including  the  non-standard  elements.  (In  addition,  significant 
advances  In  Inversion  algorithm  development  already  allow  generic  Inference  of 
atmospheric  content  for  conventional  variables  (path  characterization)  In 
conjuctlon  with  FASCODE.)  Coding  concepts  developed  under  this  SBIR  will 
enable  the  DoD  community  to  Improve  design  specifications  and  Interpret 
critical  signature  definitions.  These  algorithms  should  Incorporate 
state-of-the-art  Interactive  analysis  and  programming  schemes. 


AF89-197.  TITLE:  Cloud-Free  Conditions  Specified  from  Satellite 

OBJECTIVE:  Determine  the  extent  to  which  cloud-free  lines-of-slght  and 
paths-of-travel  can  be  specified  using  radiometric  data  from  satellites. 

DESCRIPTION:  Interactions  between  military  systems  (friend-friend  or 
friend-foe)  which  must  take  place  through  the  potentially  cloudy  portions  of 
the  Earth's  atmosphere  are  In  many  cases  significantly  Impacted  by  the 
presence  of  clouds  within  the  operating  line-of-sight  or  path-of-travel. 
(Path-of-t’'avel  is  the  track  made  upon  any  intervening  plane,  e.g.  a  cloud 
layer,  by  the  unbroken  Interaction  tor  some  time  period  between  two  systems 
moving  relative  to  oni  another).  Attempts  have  been  made  to  quantify  the 
probability  of  these  cloud-free  conditions  during  such  Interactions  based  upon 
cloud  observations  made  at  surface  locations  or,  to  a  lesser  extent,  from 
aircraft.  The  Input  to  such  techniques  Is  Invariably  a  surface-based  estimate 
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of  8ky~cover«  These  assessment  schemes  are  suspected  of  being  site-specific 
and  are  known  to  deal  poorly  with  the  situation  of  Interaction  from  orbit  to 
wlthln-atmosphere »  or  vice  versa. 

Since  the  advent  of  environmental  satellites  more  than  25  years  ago,  the 
possibility  of  quantifying  cloud-free  conditions  from  orbit  has,  to  some 
extent,  existed  but  the  technical  challenge  Is  still  the  exploitation  of  that 
possibility.  The  compelling  reasons  for  utilizing  satellite  data  for  this 
purpose  are:  (1)  the  close  comparative  nature  of  environmental  orbital  sensors 
to  orbital  surveillance  systems,  (2)  the  global  scope  of  coverage  offered  only 
by  satellite  platforms,  (3)  the  high  refresh-rate  afforded  by  orbital  remote 
sensors,  (4)  the  nearly  equal  ability  for  making  cloud-free  assessments  during 
day  or  night.  The  satellite  Is  the  only  alternative  data  source  In  areas 
where  conventional  meteorological  Information  Is  nonexistent  or  can  be  denied. 
At  present  no  technique  for  assessing  cloud-free  conditions  based  solely  on 
satellite  data  exists. 

During  Phase  I,  a  detailed  specification  will  be  made  of  what  can  be 
determined  In  regard  to  cloud-free  assessment  using  present  (and  planned) 
satellite  measurement  systems.  Considered  must  be  domestic  (both  civilian  and 
military)  and  foreign  (e.g.  SPOT)  satellite  Imagers.  The  topics  of  sensor 
resolution,  cloud /no-cloud  discrimination,  multi-channel  detection  and  off- 
nadlr  data  correction  must  be  addressed.  In  addition,  prototype  assessments 
of  cloud-free  conditions  using  examples  of  satellite  Images  containing  varying 
amounts  and  types  of  clouds  (total  number  of  such  Images,  at  least  30)  taken 
from  at  least  4  different  satellite  platforms  will  be  accomplished  during 
Phase  I.  The  main  thrust  of  the  Phase  II  effort  will  be  the  quantitative 
Intercomparison  of  satellite  cloud-free  specifications  with  similar 
assessments  accomplished  from  the  Earth's  surface  using  digital  whole-sky 
cloud  Images,  simultaneously  and  conterminous ly  made.  (The  digital  whole-sky 
cloud  Images  will  be  provided  as  Government  Furnished  Equipment  (GFE)).  The 
other  major  Phase  II  task  will  be  the  development  of  optimal  techniques  for 
specifying  (analytically  or  in  probability  terms)  cloud-free  llnes-of-sight 
and  paths-of-travel  under  various  cloud  conditions  using  satellite  data  only. 


AF89-198.  TITLE;  Programmable  Signal  Processor  for  Real-Time  Doppler  Lldar 
Wind  Measurements  ~  ~  . .  ~ 


OBJECTIVE:  Design  and  build  a  programmable  processor  for  computing  real  time 
estimates  of  atmospheric  winds  from  Doppler  Ildar  signals. 

DESCRIPTION;  Air  Force  applications  of  Doppler  Ildar  wind  sensors  range  from 
space-based  global  wind  measurements  to  airfield  wind  shear  detection.  One 
requirement  that  many  of  these  proposed  operational  systems  share  Is  the  need 
for  real-time  data  processing.  The  Doppler  shifted  backscatter  signal  contains 
Information  about  the  winds,  turbulence,  and  aerosol  content  of  the  scattering 
volume,  but  these  parameters  must  be  estimated  by  time  consuming  spectral 
analysis.  Conventional  computer  architectures  are  simply  not  well  suited  for 
performing  these  computations  in  real-time  for  most  Doppler  Ildar  applica¬ 
tions.  Furthermore,  wide  signal  dynamic  range,  typically  up  to  80  decibels, 
presents  problems  for  many  off  the  shelf  processors.  The  purpose  of  this 
contractual  effort  will  be  to  apply  new  advances  in  signal  processing  technol¬ 
ogy  to  the  design  and  construction  of  a  high-speed  programmable  signal  pro¬ 
cessor  for  a  CO2  Doppler  Ildar  system  (outlined  below).  Such  a  processor  will 
have  application  in  numerous  ground-  and  space-based  Doppler  Ildar  applica¬ 
tions.  This  processor  must  be  programmable  to  allow  for  the  development  of  new 
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data  reduction  algorithms  and  must  be  capable  of  computing  estimates  of  mean 
wind  speed,  turbulence,  and  backscattered  power.  These  computations  must  be 
done  In  real-  time  for  the  following  ground-based  Ildar  system: 


Laser  Transmitter: 

Laser  Wavelength: 

Pulse  Width: 

Pulse  Repetition  Frequency: 
Receiver: 

Maximum  Measurement  Range: 
Doppler  Wind  Bandwidth 


Pulsed  CO2  tea  laser 
10.6  microns 
1  microsecond 

up  to  100  pulses  per  second 
Heterodyne,  40  MHz  offset 
30  kilometers 

20  MHz  (-50  to  +50  meters /sec) 


Inputs  to  the  Doppler  processor  will  be  the  In-phase  and  quadrature  (I  and  Q) 
components  of  the  received  backscatter  signal.  These  signals  will  be  centered 
at  baseband  and  have  a  half  bandwidth  of  10  MHz.  Output  of  the  processor  will 
be  digital  data  passed  to  a  VAX  Unlbus  computer  via  a  parallel  direct  memory 
access  (DMA)  Interface. 


Phase  I  should  result  in  a  complete  processor  design,  which  if  viable,  will  be 
built  and  tested  under  Phase  II.  Final  testing  will  be  performed  with  the 
processor  connected  to  the  working  Ildar  outlined  above.  While  this  processor 
will  be  used  for  a  specific  ground-based  application,  some  attention  should  be 
given  to  how  the  results  of  this  effort  could  apply  to  other  Ildar  applica¬ 
tions,  such  as  space-based  Ildar  wind  sensing. 


AF89-199.  TITLE:  Tunable  Narrowband  Optical  Filters  (TNOFs) 


OBJECTIVE:  Design  and  construct  narrow  bandwidth  optical  filters. 

DESCRIPTION:  Two  specifications  are  possible  within  this  topic:  TNOFs  for 
solar  telescope  application  or  for  daylight  Ildars.  This  abstract  has  two 
separate  tasks,  which  can  be  responded  to  either  separately  or  jointly. 

Task  A:  Solar  Telescope  Application.  The  forecasting  of  solar  activity  and 
Its  Impact  on  space  weather  and  DoD  systems  and  operations  relies  on  the 
observation  of  solar  spectral  lines  which  are  used  to  deduce  spatial  and 
temporal  distributions  of  temperature,  pressure,  velocity  and  magnetic  fields 
and  their  relationship  to  solar  activity.  By  introducing  computer  controll  d 
operation  of  a  suitable  optical  filter  system.  It  should  be  possible  to 
achieve  very  rapid  spectral  tuning  across  not  only  one  but  several  spectral 
lines  In  sequence.  If  the  lines  selected  are  formed  at  different  heights  In 
the  solar  atmosphere.  Information  concerning  the  physical  properties  of  the 
atmosphere  across  a  three-dimensional  grid  could  be  obtained.  While  optical 
filters  yielding  high  quality  two-dimensional  Images  at  a  single  wavelength 
already  exist,  the  problem  of  developing  techniques  for  computer-controlled 
rapid  scanning  across  one  or  more  spectral  lines  represents  a  challenge  to 
current  technology,  the  solution  to  which  would  be  of  considerable  value  to 
many  electro-optical  projects  and  laboratories.  Phase  I  would  explore  the 
problem  of  rapid  computer-controlled  scanning  across  a  single  spectral  line 
and  the  development  of  a  prototype  system.  Provided  Phase  I  Is  successful, 
Phase  II  would  concern  the  development  of  a  prototype  system  capable  of 
scanning  across  several  spectral  lines  and  Its  replication  for  Installation  at 
a  number  of  ground-based  solar  observatories. 

Task  B:  Daylight  Lidar  Application.  Air  Force  Lldars  are  used  to  measure 
neutral  density  and  meteoric  atomic  species  In  the  middle  atmosphere  (30-100 
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km  altitudes).  However,  the  strong  radiance  of  the  daylight  sky  contributes 
to  the  background  noise  of  the  optical  signal  and  typically  limits  Lldar  to  a 
night~only  operation.  To  block  out  this  background  radiation  a  novel  filter 
with  a  narrow  bandwidth  Is  required.  Requirements  for  the  optical  filter  are 
as  follows:  a  characteristic  response  time  smaller  than  100  ns;  a  bandwidth 
equal  to  or  less  than  0.001  nm;  and  a  quantum  efficiency  greater  than  10%. 

The  filter  must  be  designed  and  packaged  so  that  it  can  be  coupled  to  a 
signal-limited  detector  (e.g.  cooled  photomultiplier)  with  a  high  combined 
efficiency.  Noise  power  from  the  filter  has  to  be  negligible  or  comparable  to 
detector  noise.  It  must  operate  at  one  of  the  wavelengths  of  interest  to 
Rayleigh  Lldar:  second  harmonic  of  Nd:YAG  or  XeF  exclmer;  or  resonance  Lldar: 

Ca(II)  393  nm,  or  Fe(I)  372  nm.  In  Phase  I,  filter  concept  and  a  care¬ 
ful  design  of  the  filter-to-detector  coupling  will  be  developed.  In  Phase  II, 
the  offeror  will  optimize  efficiencies,  fabricate  and  test  the  filter/ 
detector.  Testing  the  prototype  with  an  operating  Lldar  will  be  required. 

AF89-200.  TITLE:  Nonlinear  Materials  Development  for  0.8  and  1.315  Microns 

OBJECTIVE:  Improve  nonlinear  optical  properties  of  materials  that  operate  at 
0.8  and  1.315  microns. 

DESCRIPTION:  Nonlinear  materials  that  operate  at  0.8  and  1.313  microns  are 
needed.  The  goal  of  this  effort  Is  to  Improve  the  nonlinear  optical  properties 
of  materials  that  operate  at  0.8  and  1.315  microns.  These  materials  will  be 
used  for  four-wave  mixing  in  laser  systems.  It  is  required  that  the  materials 
have:  1)  damage  thresholds  greater  than  1  MN/cm^,  2)  response  times  less  than 
1  millisecond,  3)  high  sensitivity  (milliwatts  of  pump  power),  4)  high 
nonlinear  gain  (two  orders  of  magnitude,  better  than  Kerr-llke  nonlinear  media 
such  as  Carbon  Disulfide),  5)  good  optical  quality,  and  6)  have  heat  transfer 
ability. 


The  lasers  will  be  either  continuous  wave  or  pulsed.  Materials  used  in  pulsed 
lasers  must  have  reasonable  memory.  Specific  properties  of  interest  are 
CHI(3),  response  time,  and  high  efficiency.  Both  organic  and  Inorganic 
materials  will  be  considered.  The  ability  to  reproduce  optical  properties  In 
samples  Is  also  of  Interest.  Phase  I:  Provide  a  conceptual  demonstration  of 
potential  or  give  detailed  analysis  of  the  selected  material.  This  demonstra¬ 
tion  or  analysis  needs  to  show  that  the  material  can  meet  the  required 
specifications.  Phase  II:  Develop  optical  quality  nonlinear  material,  test 
and  deliver  samples  of  the  material.  Determine  the  effect  of  varying  the 
processing  parameters,  material  composition,  and  crystal  structure  on  non¬ 
linear  material  properties.  Employ  approved  characterization  and  testing 
techniques  to  monitor  the  progress  of  the  work  and  ensure  that  the  development 
program  yields  a  material  with  the  specified  properties. 


AF89-201.  TITLE:  Far  Field  Radiation  Patterns  In  the  Presence  of  Air 
Breakdown  '  — — —  — —  -  '  ~~ 

OBJECTIVE:  Develop  and  experimentally  validate  an  algorithm  to  model  far 
field  radiation  patterns  in  the  presence  of  microwave  induced  air  breakdown. 

DESCRIPTION:  Background.  Air  breakdown  occurs  when  ambient  free  electrons 
are  accelerated  by  an  Intense  electrical  field  to  energies  beyond  ionization 
thresholds  resulting  in  bja  exponential  build-up  In  electron  density.  When  this 
happens  the  build-up  can  block  the  transmission  of  further  energy  through  the 


charged  region.  Air  breakdown  Is  the  limiting  factor  In  propagating  an 
Intense  microwave  pulse  through  the  atmosphere.  Phase  I.  To  enhance  our 
ability  to  model  high  power  microwave  propagation,  the  contractor  shall 
develop  an  algorithm  to  model  the  far  field  radiation  patterns  In  the  presence 
of  air  breakdown.  Consideration  shall  be  given  to  both  breakdown  at  the 
source  and  to  tall  erosion  along  the  path  of  propagation.  Any  computer 
processing  associated  with  this  effort  shall  be  performed  using  the  computer 
facilities  of  the  Air  Force  Weapons  Laboratory.  Phase  11.  In  Phase  11  the 
contractor  shall  develop  a  test  plan  and  experimentally  validate  the  developed 
algorithm  using  a  laboratory  scaled  device.  Air  Force  high  power  microwave 
sources  may  be  available  If  the  contractor  can  substantiate  that  a  lab  scale 
experimental  setup  is  not  feasible.  The  algorithm,  test  plan,  and  a  final 
report  are  the  deliverable  products. 


AF89-202.  TITLE:  Mobile  Automated  High  Power  Microwave  Diagnostic  System 

OBJECTIVE:  Develop  microwave  diagnostics  system  which  automatically  acquires, 
stores,  and  reduces  data  from  mobile,  pulsed  high  power  microwave  testing. 

DESCRIPTION:  Testing  of  military  systems  for  effects  induced  by  high  power 
microwaves  (HPM)  Is  carried  out  at  a  number  of  sites  nationally.  Including 
both  open  air  field  test  sites  and  controlled  anecholc  chamber  environments. 
Accurate  characterization  of  the  various  free  field  electromagnetic  quantities 
is  a  key  prerequisite  to  interpretation  of  these  effects  tests.  Parameters  of 
Interest  Include  radiated  power  density,  frequency  spectrum  of  the  radiated 
envelope,  envelope  shape,  and  antenna  pattern.  Because  HPM  testing  Is  present¬ 
ly  carried  out  by  a  wide  variety  of  personnel  and  organizations  in  both 
controlled  laboratory  environments  as  well  as  poorly  controlled  field  environ¬ 
ments,  there  Is  little  standardization  In  measurement  techniques.  problem 

Is  especially  severe  In  open  air  field  tests  because  time  and  space  limita¬ 
tions  often  prevent  a  full  complement  of  diagnostics  from  being  utilized. 

A  need  exists  for  a  fully  automated  compact,  self-contained  HPM  data 
acquisition  system  which  will  operate  under  the  direction  of  a  personal 
computer  to  rapidly  acquire,  reduce,  and  archive  data  in  a  harsh  field 
environment.  Because  next  generation  HPM  sources  will  repetitively  pulse  at 
multl-Hz  rates,  novel,  innovative  diagnostic  recording,  analysis,  and  storage 
techniques  will  be  required  to  interpret  the  rapid  stream  of  digital  data. 
Because  rapid  setup  and  ease  of  transportation  Is  a  key  criterion,  the  HPM 
diagnostic  sensors  themselves  should  be  few  in  number,  physically  robust,  and 
adequately  broadband  to  characterize  electromagnetic  environments  from  sub-GHz 
to  x-band  frequencies. 

Phase  1  work  will  Involve  Innovative  design  of  a  set  of  broadband,  physically 
robust  microwave  sensors,  definition  of  novel  PC-based  data  reduction  and 
archival  algorithms,  and  selection  of  appropriate  signal  capture  Instrumenta¬ 
tion.  Together,  the  system  of  broadband  sensors,  fast  signal  storage,  and  PC 
based  archival  storage  resulting  from  the  Phase  I  study  should  allow  data 
capture  at  a  minimum  of  2  Hz  repetition  rates  and  setup  In  a  field  test 
environment  by  2  people  In  a  half  day.  Phase  II  work  will  Involve  fabrica¬ 
tion,  testing,  and  optimization  of  the  HPM  sensor  concepts,  acquisition  of  the 
signal  storage  hardware,  and  Implementation  of  the  hardware  and  software 
concepts  developed  under  Phase  1. 
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AF89-203.  TITLE:  Pulse  Compression  Techniques  for  High  Power  Microwave 
Applications  '  ''  '  ~  ’ 


OBJECTIVE:  Investigate  the  feasibility  of  using  advanced  pulse-compression 
techniques  to  Increase  peak  output  power  of  high  power  microwave  sources. 

DESCRIPTION:  Conventional  hot  cathode  microwave  sources,  such  as  the 
klystron,  have  demonstrated  electrical  to  RF  energy  and  power  efficiencies 
exceeding  50  percent  for  multi-microsecond  pulse  lengths  and  repetition  rates 
exceeding  100  Hz.  If  the  microwave  energy  produced  from  such  a  source  in  a 
period  of  tens  of  microseconds  can  be  stored,  and  then  released  in  a  time 
scale  of  a  microsecond  or  shorter,  then  potentially  short  pulses  of  gigawatt 
level  microwave  power  can  be  produced.  To  date,  such  high  power  levels  have 
only  been  achieved  in  relatively  low  efficiency  cold-cathode  field  emission 
devices,  such  as  the  virtual  cathode  oscillator. 

Advanced  concepts  related  to  the  creation  of  high  efficiency,  high  energy 
storage,  gigawatt  output  power  pulse  compression  cavities  are  needed. 
Consideration  should  be  given  to  novel  and  Innovative  solutions  to  the 
relevant  physics  and  engineering  aspects  of  the  overall  source/pulse 
compression  cavity/antenna  system.  These  Include  optimizing  physical  shape  of 
the  storage  cavity,  materials  selections,  and  method  of  switching  of  the  RF 
energy  to  the  output  waveguide.  The  newly  developed  class  of  superconducting 
materials  which  operates  at  liquid  nitrogen  temperatures  offers  potentially 
substantial  increases  in  energy  storage  time  and  overall  efficiency. 

Phase  I  work  should  explore  the  feasibility  of  using  advanced  high  efficiency 
pulse  compression  cavities  for  the  following  two  potential  applications:  (1) 
creating  gigawatt  output  power  levels  from  existing  or  near  term  state-of-the- 
art  hot  cathode  microwave  sources,  and  (2)  increasing  peak  output  power  from 
existing  cold  cathode  field  emission  sources  to  the  multi-gigawatt  level. 
Phase  II  will  Involve  an  actual  technology  demonstration  of  the  most  promising 
concepts  developed  under  the  Phase  I  work. 


AF8y-204.  TITLE:  Phased  Array  Imaging  Telescope 


OBJECTIVE:  Develop  new  optical  designs  for  spaceborne  optical  phased  array 
imaging  systems  having  the  resolution  of  a  very  large  single  telescope. 

DESCRIPTION:  The  phased  array  Imaging  telescope  concept  has  a  number  of 
advantages  over  traditional  single  telescope  systems  for  space  applications 
where  very  large  effective  apertures  are  required  for  high  resolution. 

Primary  mirrors  may  be  relatively  small,  lightweight  and  easy  to  fabricate  and 
test.  The  system  may  be  launched  either  folded  up  or  in  pieces,  but  with 
individual  subtelescopes  fully  assembled  and  aligned.  The  whole  system  may 
then  be  assembled  or  unfolded  with  automatic  alignment  systems  doing  the 
critical  adjustments. 

The  phased  array  telescope  must  be  designed  so  that  the  subtelescope  positions 
with  respect  to  each  other  are  not  critical.  A  servo  system  then  adjusts  the 
smaller  beam  combining  optics  to  superimpose  and  phase  the  multiple  images  to 
give  the  resolution  of  a  single  very  large  telescope.  This  is  a  relatively 
simple  problem  for  narrow  field  of  view  telescopes  used  for  astronomy  or  for 
laser  beam  projection,  but  has  never  been  done  for  a  wide  field  of  view. 
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The  key  problem  Is  to  superimpose  and  phase  the  Images  from  each  of  the  sub¬ 
telescopes  at  the  focal  plane  where  a  video  sensor  or  a  piece  of  photographic 
film  resides.  Doing  this  over  the  entire  field  of  view  simultaneously 
requires  that  telescope  aberrations  such  as  field  curvature  and  distortion  be 
reduced  to  levels  never  before  required  of  an  optical  system.  Heretofore 
insignificant  variations  in  the  magnification  of  the  telescopes  or  in  the 
thickness  of  refractive  elements  can  prevent  the  telescope  from  working 
properly.  Alignment  requirements  among  the  subtelescopes  can  also  become 
prohibitively  tight. 

The  Air  Force  is  Interested  in  phased  array  telescope  designs  with  the 
potential  to  be  built  with  effective  aperture  sizes  of  ten  meters  or  larger 
with  a  30  arcminute  or  greater  fields  of  view.  The  telescopes  must  give 
essentially  diffraction  limited  performance  from  visible  through  mid-infrared 
wavelengths.  In  Phase  I  of  this  project,  the  contractor  should  develop  a 
conceptual  optical  design  for  a  phased  array  imaging  system.  At  the  end  of 
Phase  II,  the  contractor  should  have  an  optical  design  for  a  laboratory  scale 
demonstration  project.  Practical  considerations  such  as  the  ease  of  fabrica¬ 
tion,  testing  and  alignment  of  the  optics  and  the  requirements  for  the  servo 
control  system  (if  any)  should  be  completed  in  this  phase. 


AF89-205.  TITLE:  Development  of  Computational  Methods  for  Chemically 
Reacting  Mixing  Problems 

OBJECTIVE;  To  develop  robust  computational  methods  to  deal  with  various 
single  and  two-phase  chemically  reacting  flows  and  mixing  processes. 

DESCRIPTION:  The  Air  Force  is  interested  in  examining  the  various  parameters 
that  effect  single  and  two-phase  chemically  reacting  flows  such  as  in  spray 
reactors,  subsonic  and  supersonic  mixing  nozzles  and  combustors,  where  mixing 
plays  a  very  important  role.  Transverse  injection  of  one  of  the  reactants 
into  the  primary  flows  can  enhance  mixing  but  may  not  improve  the  chemical 
reaction.  Two  phase  flows  often  Involve  a  reaction  between  a  gas  and  either 
solid  particles  or  liquid  droplets.  Decreasing  the  droplet  or  particle  size 
Increases  the  effective  surface  area  for  reactions  to  occur,  but  the  increased 
number  of  particles  and  closer  distribution  can  have  a  dramatic  effect  on  the 
surrounding  neighbors  and  the  gas  concentration.  Also,  smaller  drops  may  get 
depleted,  which  may  or  may  not  be  desirable  depending  on  design  consideration. 
When  injected  transverse  to  the  primary  flow,  smaller  particles  or  droplets 
will  have  less  momentum  than  larger  particles  or  droplets  for  a  given  Initial 
velocity  and  may  get  swept  along  with  the  free  stream  before  reacting  entirely 
or  collecting  on  an  opposite  boundary.  A  design  tool  is  needed  to  address  the 
various  parameters  that  effect  the  mixing  processes  and  single  and  two-phase 
flows.  Tractable  methods  must  be  found  to  model  these  effects  and  explore 
their  chemical  efficiency. 

The  end  product  of  Phase  I  will  be  an  extensive  review  of  existing  methods  for 
modeling  single  and  two-phase  chemically  reacting  flows,  three-dimensional 
turbulent  mixing,  and  laminar  and  turbulent  transverse  jet  and/or  particle 
injections  into  a  free  stream.  In  addition,  there  will  be  a  demonstration,  on 
a  limited  scale,  of  the  feasibility  of  the  proposed  innovative  methods. 

The  end  product  of  Phase  II  will  be  the  development  of  robust  methods  avail¬ 
able  for  government  and  industrial  use  in  various  applications  of  combustion 
and  spray  reactor  design. 
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AP89-206.  TITLE;  Video  Optical  Disk  Characterization  and  Control 


OBJECTIVE;  Innovative  approaches  to  characterization  and  control  of  video 
optical  disks  In  Image  analysis  system. 

DESCRIPTION:  Investigations  of  advanced  tracker  performance  frequently 
require  a  programmable  access  to  long  time  sequences  of  video  Imagery.  Real¬ 
time  digitization  and  storage  of  large  numbers  of  video  frames  can  be 
accomplished  with  specialized,  high  speed  arrays  of  parallel  hard  disks.  An 
alternative  approach  which  offers  potentially  greater  payoffs  in  programmabil¬ 
ity  and  cost  is  the  use  of  analog  video  optical  disks  as  interim  analog  signal 
storage  devices.  These  disks  are  programmable  and  can  be  controlled  by  micro 
and  mini  computer  systems  with  video  digitizers  to  allow  sequential 
digitization  of  long  time  series  of  images  at  greatly  reduced  data  rates. 

Phase  I:  Innovative  approaches  to  the  control  of  analog  video  optical  disks 
in  support  of  tracker  imagery  analysis  and  database  management  are  sought. 
Characterization  of  video  disk  transfer  functions  using  test  video  sequences 
are  desired  to  allow  assessment  of  the  loss  of  fidelity  due  to  the  extra 
analog  process  in  this  approach.  Studies  detailing  an  approach  to  control  of 
the  video  devices  from  both  micro  and  mini  computer  systems,  and  integration 
with  image  processing  workstations  are  desired.  The  Phase  II  effort  would 
produce  a  demonstration  system. 


AF89-20y .  TITLE :  Excited  State  Populations  in  a  Neutral  Particle  Beam 

OBJECTIVE;  To  determine  the  excited  state  population  distribution  of  the 
hydrogen  atoms  in  a  neutralized  energetic  hydrogen  beam  and  to  implement  the 
information  to  determine  applicability  of  non-lntruslve  beam  sensing 
techniques  for  neutral  particle  beams. 

DESCRIPTION:  Neutral  particle  beam  (NPB)  direction  sensing  is  a  critical 
concern  for  systems  applications.  In  order  to  accurately  implement  the  beam 
the  precise  direction  of  propagation  must  be  known.  Demonstrator  systems  can 
implement  several  techniques  for  beam  sensing  due  to  the  lower  duty  factor, 
current  and  energy.  Laser  resonance  fluorescence  (LRF)  and  Doppler  shift 
sensing  techniques,  which  are  non-intrusive  and  rely  upon  the  presence  of 
excited  state  populations  in  hydrogen  to  be  present,  are  the  current 
candidates  for  the  higher  level  systems.  There  are  concerns  regarding  the 
predicted  low  signal  to  noise  ratios  for  these  techniques  which  could  cause 
the  methods  to  fail.  Calculations  have  been  performed  to  determine  the 
excited  state  populations  expected  following  a  foil  neutralizer;  however,  the 
assumptions  which  have  to  be  made  for  the  calculations  are  significant.  The 
excitation  of  the  neutral  hydrogen  occurs  through  the  collisional  stripping  In 
the  foil  neutralizer.  There  is  a  need  to  adequately  evaluate  the  beam  sensing 
techniques  as  applied  to  actual  systems;  therefore,  a  measurement  of  pertinent 
excited  states  should  be  made  to  provide  a  sound  technical  basis  for 
determining  viable  beam  sensing  techniques. 

In  Phase  I,  the  technique  for  the  absolute  measurement  of  several  excited 
state  populations  in  an  existing  neutral  particle  beam  system  (such  as  at  ANL 
or  BNL)  will  be  designed.  The  design  of  the  technique  should  be  made  as  to  be 
germane  to  the  proposed  designs  for  beam  sensing,  especially  In  the  distance 
from  the  neutralizer  to  the  point  of  measurement.  In  Phase  II,  the  result 
from  Phase  I  should  be  expanded  to  Include  demonstration  of  the  technique  and 
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aeasurements  oa  a  range  energies  of  the  NPBs  in  order  to  determine  scaling  to 
an  actual  weapons  grade  system.  Comparison  with  theoretical  predictions  shall 
then  be  made.  The  application  of  the  results  to  determine  the  feasibility  of 
the  beam  sensing  techniques  for  future  application  to  NPBs  shall  be  Included. 


Af 89-208.  TITLE:  Passive  and  Active  Countermeasures  Against  Hultlspectral 
Target  Illumination 


OBJECTIVE:  Develop  and  demonstrate  passive  systems  and/or  active  systems  that 
prevent  laser  guided  munitions  from  homing  in  on  a  target. 

DESCRIPTION:  Future  battlefields  will  use  smart  munitions  that  are  guided  to 
their  target  by  detecting  reflected  light  from  a  laser  Illuminated  spot.  These 
laser  Illuminators  may  use  different  wavelengths  and  the  Illuminated  spot  size 
will  vary  as  a  function  of  laser  design  and  range  to  target.  Air  Force  assets 
as  surface  to  air  missile  sites,  mobile  air  traffic  control  facilities,  and 
armored  vehicles  will  be  some  of  the  targets  that  an  opponent  will  want  to 
destroy.  To  Improve  the  survivability  of  these  assets,  It  Is  proposed  that 
Innovative  Ideas  be  Investigated  that  can  passively  absorb  Incident  laser 
light  such  that  there  Is  no  reflected  light  (laser  spot  Is  not  visible  to 
Incoming  smart  munitions)  and/or  active  systems  that  passively  detect  the 
Incident  radiation  and,  through  a  response  action,  dispense  an  aerosol  (or 
other  mechanism)  that  scatters  the  Incident  laser  beam  such  that  smart 
munitions  can  not  home  In  on  a  reflected  laser  spot*  Some  of  the  challenges 
to  this  problem  are:  (a)  any  passive  material  for  absorbing  Incident  laser 
radiation  should  not  enhance  the  ability  for  detection  In  another  portion  of 
the  electromagnetic  spectrum;  (b)  a  system  that  uses  passive  sensors  to  detect 
Incident  laser  radiation  must  be  able  to  discriminate  laser  light  from  sun 
llght/head  lights  and  be  In  sufficient  numbers  to  detect  any  Illuminating 
laser  spot  (laser  spot  Incident  on  target);  (c)  an  active  system  that 
dispenses  an  aerosol  must  take  Into  consideration  vehicle  velocity,  wind 
direction,  that  military  personnel  may  be  near  the  mechanism  that  dispenses 
the  aerosol  when  this  machine  Is  placed  In  action;  and  (d)  any  Innovative 
approach  taken  must  not  Interfere  with  the  operational  function  of  the  asset 
It  Is  to  protect. 

Phase  I:  This  effort  Is  to  consider  the  threat  to  Air  Force  assets  from  laser 
guided  munitions  and  present  an  effective  countermeasure  that  can  Increase  the 
survivability  of  an  asset  by  reducing  It's  susceptibility  to  laser  Illumina¬ 
tion  from  a  hostile  source.  This  effort  shall  result  In  a  final  report  that 
gives  the  government  the  ability  to  determine  the  practicality  and  usefulness 
of  a  proposed  solution  and  the  threats  that  the  solution  was  designed  to 
counter . 

Phase  II:  This  effort  shall  be  an  actual  demonstration  of  the  passlve/actlve 
system  proposed  In  the  Phase  1  final  report.  It  Is  anticipated  that  two  (2) 
two  meter  square  targets,  using  the  proposed  passlve/actlve  system,  shall  be 
delivered  with  any  necessary  smoke/ aerosol  machinery  to  provide  to  the 
government  two  samples  to  be  tested.  Included  with  these  sample  targets  shall 
be  a  final  report  addressing  manufacturing  costs  of  the  countermeasure  system, 
recommendations  on  the  best  methods  to  use  the  system,  and  limitations  on  the 
combat  use  of  this  system.  This  Innovative  system  must  at  all  times  emphasize 
reliability  In  the  combat  environment  (Is  it  easy  to  Install  and  maintain)  and 
be  cost  effective  when  compared  to  the  given  Air  Force  asset  It  Is  to  protect 
(Is  this  system  cheap  compared  to  the  asset  it  Is  on). 
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AF89-209.  TITLE:  Ballistic  Missile  Research 


OBJECTIVE:  To  develop  new  concepts  and  Innovations  for  ICBM  systems 
subsystems. 

DESCRIPTION:  This  category  of  innovative  concepts  is  intended  to  cover  all 
facets  of  ICBM  systems/subsystems  research,  development,  and  accquisition.  It 
is  also  Intended  to  provide  latitude  to  the  Innovator  to  include  areas  not 
specifically  addressed  by  other  specific  ICBM  topics.  This  general  area 
covers  the  full  spectrum  of  Air  Force  ICBM  missions  (l.e.,  basing,  propulsion, 
guidance  and  control,  defense  penetration,  target  kill,  etc.).  Emphasis  is 
placed  on  potential  long  term  planning  concepts.  Topics  as  diverse  as  new 
weapon  system  concepts  and  improved  operational  techniques  can  be  submitted. 
Some  other  areas  of  interest  are  high  energy  fuels,  maintenance  free  systems, 
facility  threat,  countermeasures,  innovative  R&D  organizational  concepts,  etc. 
This  topic  is  structured  to  provide  a  maximum  of  innovative  flexibility  to 
prospective  participants. 


AP89-210.  TITLE:  Generic  Qualification  of  Electronic  Piece  Part  Processes 

OBJECTIVE:  Develop  a  standard  set  of  models,  software  and  test  procedures  to 
qualify  processes  instead  of  individual  circuits. 

DESCRIPTION:  Currently  contractors  must  qualify  and  maintain  qualification  on 
all  individual  electronic  circuits  which  is  an  exhaustive  task.  Qualification 
testing  is  required  initially  and  at  six  month  intervals.  Generic  qualifica¬ 
tion  is  the  use  of  Standard  Circuits  (SC)  and  Process  Control  Monitors  (PCM) 
to  qualify  a  process  which  produces  a  family  of  circuits.  Specifically,  SCs 
are  unique,  large,  common  blocks  of  circuitry  which  also  contain  reliability 
test  structures.  SCs  are  designed  to  worst  case  conditions  and  are  used  for 
initial  qualification  and  quality  conformance  inspection  testing  of  a  process. 
The  SCs  are  designed  such  that  they  will  represent  all  circuits  from  a  given 
process.  PCMs  are  also  reliability  test  structures  but  are  put  on  every 
production  wafer  which  goes  through  the  process  to  monitor  and  control  the 
process.  Using  SCs  and  PCMs  will  increase  cost  efficiency  and  produce  a 
higher  reliable  part.  Phase  I  will  determine  the  feasibility  of  developing 
these  tools  and  address  the  risk  assessment,  GFB  requirements  and  manpower 
requirements.  Phase  II  will  develop  tools  to  quantitatively  evaluate  failure 
mechanisms  and  determine  worst  case  conditions  for  a  given  process,  test 
procedures,  models  to  construct  SCs  and  PCMs,  reliability  requirements  and 
reliability  evaluation  tools.  Generic  qualification  will  not  replace  all  the 
qualification  testing  required  on  individual  circuits  but  will  still  produce  a 
significant  cost  savings.  Improved  reliability  and  faster  product  development 
time. 


AF89-211.  TITLE:  Propellant  Sensitivity  to  Electrostatic  Discharge  (ESD) 

OBJECTIVE:  Examine  propellant  sensitivity  to  ESD,  and  develop  a  safe  casting 
tool  design. 

DESCRIPTION:  The  sensitivity  of  high  performance,  aluminum  loaded  solid 
propellants  to  electrostatic  discharge  is  evidenced  from  the  recent 
catastrophic  incidents  over  the  past  few  years.  The  electrical  charging  of 
motor  cases  and  propellant  fin-forming  hardware  to  several  tens  of  kilovolts 
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poses  a  serious  safety  risk.  A  subsequent  potential  impulsive  electrical 
discharge  could  ultimately  lead  to  propellant  ignition*  The  channeling  of 
electrostatic  discharge  energy  into  propellant  combustion  modes  Involves 
several  steps.  The  most  probable  series  of  channels  Involve  charge  build-up, 
discharge,  heat  generation,  propellant  evaporation,  ignition  and  final  steady 
combustion. 

It  is  desired  to  develop  safe  casting  methods  which  minimize  electrostatic 
charge  build-up  on  tools  which  would  reduce  the  risk  of  accidental  propellant 
ignition  through  ESD  mechanisms.  The  study  program  proposed  below  will  seek 
to  mitigate  this  risk  by  first  developing  an  understanding  of  the  ESD 
phenomena  and  then  proposing  guidelines  for  design  of  safe  casting  tools* 

An  examination  of  ESD  propellant  sensitivity  requires  a  bottom-up  approach. 
This  Implies  that  the  most  probable  mechanistic  channels  will  be  identified 
using  best  engineering  judgement  so  that  a  physics  model  can  be  developed. 
Uncertainty  in  our  current  knowledge  of  the  controlling  physics  will  probably 
mean  that  more  then  one  model  will  be  developed.  A  series  of  controlled 
experiments  will  be  conducted  to  determine  which  model  or  models  ’’best  fits' 
the  data. 

The  physics  model  for  ESD  ’jill  provide  the  engineer  with  an  understanding  of 
the  key  mechanisms  underlying  the  accidental  ignition  of  energetic  solid 
propellants.  This  will  enable  the  engineer  to  design  a  safe  propellant 
casting  tool  which  minimizes  the  potential  for  inducing  a  set  of  conditions 
which  could  ultimately  lead  to  a  catastrophic  event. 


AF89-212.  TITLE:  Internal  Insulation  Materials  for  Future  Generation  of 
Solid  Rocket  Boosters  ” 

OBJECTIVE:  Develop  laboratory  procedures  for  evaluating  Internal  insulation 
materials  for  future  solid  rocket  boosters. 

DESCRIPTION:  Internal  Insulation  in  a  solid  rocket  booster  is  a  layer  of 
heat-barrier  material  placed  between  the  internal  surface  of  the  composite 
booster  case  and  the  propellant.  The  primary  function  is  to  prevent  the  case 
from  reaching  temperatures  that  endanger  its  structural  integrity.  The 
insulation  material  contains  filler  or  reinforcement  embedded  in  elastomeric 
binder.  When  the  Insulation  is  exposed  to  the  booster  environment  consisting 
of  high  radiative  heat  flux,  impinging  propellant  gas  and  particle  and  shear 
flow,  the  ablation  of  insulation  will  occur.  As  the  exposure  continues, 
surface  char  material  will  be  progressively  eroded.  Thus,  a  proper  insulation 
design  requires  knowledge  of  the  booster  environment,  the  ablative  character¬ 
istics  of  the  insulation,  and  furthermore,  a  demonstrated  reliability  level 
desirable  in  rocket  boosters. 

The  conventional  approaches  to  choose  insulation  material  and  size  the  thick¬ 
ness  relied  either  on  the  successful  experience  in  previous  booster  programs 
or  entirely  on  the  full-scale  booster  firings  to  generate  reliable  data.  The 
first  approach  has  the  benefits  of  cost  saving  but  provides  little  improvement 
in  current  plate  of  the  Insulation  technology.  The  second  approach  requires  a 
costly  and  time-consuming  developmental  program. 

If  the  application  of  the  state-of-the-art  materials  technology  and  cost 
reduction  in  insulation  development  are  desired,  scale  testing  (6  inch  lite 
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Aotor)  and  the  bench-scale  testing,  such  as  plasma-arc  and  oxyacetylene  torch 
test  are  performed*  However,  correlations  to  relate  ablation  rate  from  these 
test  data  to  full-scale  booster  firing  data  are  often  erroneous.  The  primary 
drawback  of  these  testings  Is  that  they  are  too  crude  to  simulate  the  actual 
booster  environment. 

In  order  to  meet  the  objective,  the  Phase  1  of  the  project  Involves  an 
extensive  effort  to  (1)  establish  conditions  of  future  booster  environment  and 
historical  database,  (2)  Identify  the  state-of-the-art  and  established 
Insulation  materials,  (3)  evaluate  the  available  rerformance  data,  and  (4) 
develop  a  laboratory  procedure  which  simulates  the  actual  firing  environment. 
Phase  11  will  conduct  actual  laboratory  testing  and  correlation  of  the 
generated  laboratory  data  with  available  firing  data. 


AF89-213.  TITLE:  Effect  of  Booster  Acceleration  on  Insulation  Erosion 

OBJECTIVE:  Develop  standard  procedures  to  characterize  the  effect  of  booster 
acceleration  on  the  erosion  rate  of  various  Insulation  materials  for  future 
missiles. 

DESCRIPTION:  It  Is  a  well-known  fact  In  the  aerospace  Industry  that  Internal 
Insulation  of  a  solid  rocket  motor  experiences  different  erosion  rate  between 
flight  and  static  tests.  For  example,  the  erosion  rate  of  the  forward  dome 
internal  Insulation  of  Peacekeeper  motors  have  been  known  to  be  much  higher 
for  flight  tests  than  that  for  static  tests.  The  cause  for  this  enhanced 
erosion  phenomenon  Is  the  additional  mechanical  loading,  such  as  shock, 
vibration,  tension  and  compression  acting  on  the  char  layer  Induced  by  the 
vehicle  acceleration  loads.  Once  the  char  layer  Is  removed  by  the  accelera¬ 
tion  loads,  the  underlining  virgin  material  Is  exposed  to  Intense  heat  flux 
which  then  leads  to  enhanced  Insulation  erosion.  To  understand  Insulation 
performance  under  vehicle  acceleration  Is  Important  because  insulation  burn- 
through  can  lead  to  catastrophic  flight  failure.  The  need  to  characterize 
effect  of  acceleration  on  Insulation  performance  Is  more  Important  for  future 
solid  rocket  motors,  since  future  motor  will  subject  to  high  acceleration 
field  (e.g.  fastbum  booster).  Phase  I  of  this  effort  will  develop  analytical 
models  to  predict  Insulation  performance  under  various  vehicle  acceleration 
levels.  Additionally,  standard  laboratory  methods  will  be  developed  to 
thoroughly  characterize  Insulation  with  respect  to  physical,  mechanical  and 
thermal  properties,  e.g.  surface  morphology,  decomposition  profile,  density, 
and  porosity.  Phase  II  will  Include  laboratory  experiments  to  test  the  models 
made  In  Phase  I.  The  final  product  provide  a  standard  methodology  based  on 
which  Insulator  for  future  hlgh-acceleratlon  rocket  motors  can  be  designed. 


AF89-214.  TITLE:  Developing  a  Storable  Injectant  for  Solid  Motor  Performance 
Improvement  — .  ——  ^  ^  • 


OBJECTIVE:  Develop  a  liquid  or  gaseous  Injectant  which  raises  performance  of 
solid  motors,  yet  be  storable. 

DESCRIPTION:  The  Idea  of  Injecting  hydrogen  Into  the  combustion  chamber  to 
raise  the  performance  of  solid  rocket  motors  has  been  proposed  several  times. 
The  theoretical  benefits  are  substantial;  by  depressing  the  molecular  weight 
of  the  combustion  products,  the  hydrogen  (which  does  not  burn  or  contribute 
any  energy)  can  theoretically  produce  Increases  In  specific  Impulse  of  ten 
percent  or  more.  In  recent  tests  at  the  Air  Force  Astronautics  Laboratory, 


290 


hydrogen  injection  was  shown  to  cause  a  six  percent  gain  In  Isp  In  a  motor 
firing  at  sea  level*  In  addition  to  raising  performance,  hydrogen  Injection 
would  allow  throttling  of  the  solid  motor  over  a  certain  range,  and  Impulse 
management  to  deliver  a  very  precise  total  Impulse  to  an  airborne  vehicle* 

Application  of  this  technique  to  ballistic  missiles  would  have  several 
benefits,  such  as  reduced  demand  on  post  boost  propulsion  systems  through  more 
precise  control  of  solid  booster  burnout  velocity,  range  enhancement  through 
higher  delivered  specific  Impulse,  lower  solid  sliver  through  a  slowdown  of 
chamber  pressure  drop  during  talloff,  and  possible  elimination  of  staging  side 
force  problems  by  using  Injectant  expansion  to  produce  thrust  at  low  levels 
for  the  staging  event* 

The  technical  challenge  is  to  find  a  storable  injectant,  be  it  hydrogen  or 
something  else*  Cryogenic  liquids  are  out  of  the  question  for  typical 
ballistic  missile  applications,  and  the  use  of  high  pressure  gaseous  hydrogen, 
while  It  cannot  be  ruled  out,  entails  significant  storage  and  safety  problems* 
A  storable  liquid  or  hlgh-denslty  gas  which  would  evolve  a  significant  amount 
of  hydrogen,  yet  not  absorb  so  much  energy  upon  dissociation  as  to  lower 
performance.  Is  desired*  Ideally,  the  material  found  would  be  capable  of 
self-pressurlzlng  and  self-feeding* 

Phase  I  of  this  activity  should  consist  of  identification  of  a  number  of 
candidate  materials,  and  selection  of  one  or  more  vrtilch  promise  high  perform¬ 
ance  through  thermochemical  calculations  utilizing  NASA  SPP  or  some  similar 
code*  A  literature  search  should  be  conducted  to  verify  the  storabllity  of 
the  candidate  substances*  Phase  II  will  include  a  series  of  tests,  conducted 
jointly  by  the  contractor  and  AFAL,  to  verify  performance  improvement  and 
throt t leabl llty . 


AF89-215*  TITLE:  Development  of  Standard  Door  For  ACS  Thrusters 

OBJECTIVE:  Produce  a  standard  ACS  door  design  which  will  meet  ICBM  NH&S 
requirements  yet  jettison  reliably. 

DESCRIPTION:  The  emergence  of  requirements  for  hardening  ICBMs  from  nuclear 
effects  brought  about  a  problem  for  post  boost  vehicle  designers  which,  while 
seemingly  simple,  has  consistently  proven  one  of  the  biggest  engineering 
challenges  on  PBV  programs.  That  problem  Is  providing  protection  for  attitude 
control  thrusters  during  the  boost  phase,  and  then  removing  the  protection  so 
that  the  thrusters  can  fire  to  maneuver  the  PBV* 

To  date,  the  approach  has  been  to  place  some  sort  of  protective  door  over  the 
nozzle  exit  plane,  and  rely  on  the  first  ACS  firing  to  remove  it*  Thus,  the 
door's  fastening  system  must  be  weak  enough  to  fall  under  the  relatively  small 
force  provided  by  the  ACS  thruster*  At  the  same  time,  however,  the  fastening 
system  must  be  robust  enough  to  keep  the  door  on  in  the  specified  nuclear 
blast  environments,  not  to  mention  during  the  dynamic  load  environments  of 
transportation,  basing,  nuclear  ground  shock  and  boost.  The  worst  of  the 
nuclear  effects  Is  pebble  Impact,  where  a  pebble  of  a  certain  size  strikes  the 
door  at  a  certain  velocity  and  angle  without  causing  the  door  to  be  removed* 
The  design  task  Is  therefore  on  of  meeting  contradictory  requirements,  a  fact 
which  Is  never  fully  appreciated  until  the  first  test  Is  conducted*  A  stand¬ 
ard  solution  to  this  problem  Is  required,  and  It  may  take  any  form  as  long  as 
It  Is  applicable  to  any  type  of  attitude  control  engine  (l*e*,  monopropellant, 
solid  or  bipropellant  at  any  pulsewldth  or  thrust  level).  The  standard  door 
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design  should  account  for  a  combination  of  worst  case  loads  from  ICBM 
prograstty  such  as  HML  vibration  from  SICBM,  silo  flyout  acoustics  from 
Minuteman,  pebble  Impact  from  Peacekeeper  or  SICBM,  etc.;  It  should  then  be 
applicable  to  virtually  any  future  programs. 

Phase  1  will  result  in  a  design  or  a  set  of  designs  along  with  supporting 
analysis*  Phase  11  will  consist  of  a  development  test  program  which  will 
demonstrate  door  Integrity  under  adverse  conditions,  followed  by  door  removal 
on  demand.  A  single  standard  design  will  emerge  from  Phase  II. 


AF89-216.  TITLE:  Thermal  Protection  Material  Characteristics 

OBJECTIVE:  Develop  test  techniques  to  determine  the  characteristics  of 
thermal  protection  materials. 

DESCRIPTION:  The  following  programs  are  of  Interest: 

a*  Conductivity  of  Carbon  Phenolic:  Investigate  and  measure  the  surface 
conductivity  of  carbon  phenolic.  Currently,  a  great  deal  of  uncertainty 
exists  in  measurements  of  this  surface  conductivity.  Factors  of  2  to  10 
between  measurements  are  not  uncommon.  This  has  significant  Implications  for 
electromagnetic  calculations  Involving  antenna  windows  which  are  Imbedded  In 
heatshlelds  composed  of  carbon  phenolic.  The  effort  should  develop  accurate 
measurement  techniques  for  typical  carbon  phenolic  materials  at  temperatures 
from  room  temperature  through  temperatures  associated  with  reentry 
environment. 

b.  Physical  Properties  of  Antenna  Window  Materials  at  Elevated 
Temperature:  Investigate  and  measure  the  viscosity,  specific  heat,  density, 
thermal  conductivity  and  other  physical  properties  of  reentry  vehicle  antenna 
window  materials  at  temperatures  above  5000  deg  Ranklne.  The  physical  proper¬ 
ties  of  these  materials  are  needed  to  properly  determine  the  performance  of 
the  antenna  system  during  reentry.  At  the  very  high  temperatures  associated 
with  reentry  many  of  the  antenna  window  materials  such  as  silica  tend  to  react 
with  crucible  materials.  This  effort  should  develop  a  design  of  test  equipment 
to  measure  these  properties. 


AF89-217,  TITLE:  Cost  Reduction  in  LWIR  Radlometry 

OBJECTIVE:  Develop  methods  to  significantly  reduce  the  cost  of  long-wave 
Infrared  (LWIR)  radlometry. 

DESCRIPTION:  Radiometric  measurements  of  relatively  low  temperature  objects 
such  as  ballistic  vehicles  prior  to  atmospheric  reentry  typically  entail  very 
expensive  hardware.  Sensors  capable  of  operating  at  wavelengths  of  20 
micrometers  and  longer  are  usually  desired  for  such  applications.  Individual 
LWIR  detector  elements  with  adequate  detectivity  and  radiometric  accuracy 
require  exotic  materials  and  demanding  fabrication  techniques.  Mosaics  or 
arrays  of  such  elements  therefore  tend  to  be  very  costly.  Whenever  the  sensor 
Is  located  within  the  atmosphere.  It  must  be  mounted  behind  a  suitable  window 
or  In  a  windowless  cavity.  Both  options  are  expensive.  The  former,  because 
windows  with  high  optical  quality  and  LWIR  transmissivity,  like  detectors, 
require  special  materials  and  techniques.  The  latter,  because  a  windowless 
cavity  must  not  Introduce  excessive  distortion  due  to  air  turbulence  and 
structural  Integrlty/alrworthlness  must  be  maintained.  Another  cost  factor  In 


LWIR  radiometry  involves  the  need  to  cryogenlcally  cool  the  focal  plane  array 
and  possibly  the  entire  optical  path  In  front  of  It.  New  materials, 
fabrication  techniques  and  design  approaches  are  sought  which  hold  promise  of 
significantly  reducing  the  cost  of  fabricating  and/or  using  LWIR  sensors. 


AF89-218.  TITLE:  Aerodynamics  and  Flowfield  Effects 

OBJECTIVE:  Develop  techniques  to  Investigate  and  measure  various  Reentry 
Vehicle  (RV)  aerodynamic  and  fluid  mechanics  phenomena. 

DESCRIPTION:  The  following  programs  are  of  Interest: 

a.  Measurement  of  Chemistry  In  RV  Boundary  Layers:  Develop  methods  for 
making  measurements  of  chemical  Interactions  In  shock  and  boundary  layers  of 
sub-scale  reentry  vehicle  models  used  In  a  ballistic  range.  These  sub-scale 
models  have  thin  boundary  layers  which  typically  are  on  the  order  of  0.1  cm 
thick.  The  specific  chemical  interactions  and  the  location  in  the  boundary 
layer  or  shock  layer  on  the  model  must  be  identified.  The  presence  and  effect 
of  ablation  products  In  the  boundary  layer  on  chemical  interactions  should  be 
Included . 

b.  Measurement  of  Transition  on  Ballistic  Range  Models:  Develop  new 
methods  to  measure  the  occurrence  of  transition  to  turbulent  flow  on  sub-scale 
conical  models  used  In  ballistic  ranges.  Methods  other  than  Schlleren  photog¬ 
raphy  are  sought  to  determine  when  and  where  on  the  model  transition  occurs. 
The  Influence  of  both  thrusted  and  unthrusted  wakes  should  be  considered  in 
the  effort. 

c.  Aerodynamic  Coefficients  for  High  Performance  Lifting  RV:  Perform 
tests  obtaining  aerodynamic  coefficients  that  are  applicable  for  high  perform¬ 
ance  lifting  reentry  vehicles.  The  proposed  project  would  define/develop  a 
class  of  optimum  Maneuvering  Reentry  Vehicle  (MaRV)  configurations  of  fixed 
geometry  for  glider  and  evader  missions  and  to  develop  classes  of  variable 
geometry  configurations  for  highly  maneuverable  RV's  which  enhances  efficiency 
of  converting  kinetic  energy  to  maneuver  Impulse  by  providing  high  (L/D)  3.5 
over  a  wide  range  of  Mach  number  and  angle-of-attack  that  Is  possible  with  any 
fixed  configurations.  It  Is  likely  that  fairly  sophisticated  CFD  techniques 
will  be  needed  to  guide  the  facility  selection  and  test  matrix  development. 

d.  Low  Mach  Number  Aerodynamics:  Algorithms  are  sought  to  estimate 
reentry  vehicle  aerodynamics  at  high  Reynolds  number  (turbulent)  and  low  Mach 
number  flows  (0.7  <  M  <  3.5).  Methods  for  predicting  the  advent  of  the 
transonic  angle-of-attack  divergence  and  designs  to  avoid  this  dynaml  Insta¬ 
bility  phenomena  are  particularly  of  Interest.  In  addition  to  engineering 
correlation,  three  dimensional  Invlscld  (Euler)  flow  and  Navler-Stokes  models 
may  be  required.  These  methodologies  should  address  the  maneuvering  reentry 
vehicle  yaw  stability  and  base  drag.  The  offeror  should  be  familiar  with  the 
state-of-the-art  technologies. 

e.  Hypersonic  Three  Dimensional  Rarefied  Flows  Analysis:  Techniques  are 
sought  to  estimate  the  rarefied  3D  flow  fields  around  an  ascending  missile  or 
RV.  Emphasis  Is  placed  on  the  calculation  of  thermal  and  chemical 
non-equl librium  phenomena.  Development  of  3D  Monte  Carlo  Direct  Simulation 
(IKIDS)  approach  Is  one  approach  which  Is  Ideal  for  the  transitional  flow.  New 
concepts  and  formulations  are  sought  to  make  MCDS  faster  and  practical  In 
engineering  applications.  Body  configuration  of  Interest  is  the  blunt 
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multi-conic  body  and  the  major  parameters  of  Interest  are  the  force/moments, 
local  heat  transfer  and  the  detailed  flow  properties.  Flow  regimes  range  from 
10-3<Kn<10  (where  Kn  equals  the  Knudsen  number).  Additionally  novel  concepts 
on  assessing  the  validity  of  Navler-Stokes  model  with  modified  boundary 
conditions  (e.g.,  surface  slip,  etc.)  In  rarefied  flow  environments  are 
sought. 

f.  Gasjet  Nosetlp  Flow  Instability:  Methods  are  sought  to  Identify  the 
mechanisms  of  producing  the  flow  Instability  observed  on  the  gasjet  nosetlp 
ground  testings  at  AEDC  and  NSWC  tunnels.  The  objective  is  to  ascertain  the 
causes  of  these  undesirable  features  and  to  find  a  design  to  alleviate  the 
oscillating  shock  and  unsteady  flow  phenomena.  Specifically,  ground  tests  at 
AEDC  are  necessary  to  demonstrate  the  validity  of  concept/designs  which  would 
eliminate  the  flow  instability.  The  offeror  should  be  familiar  with  the 
Gasjet  design  and  data  base.  He/she  should  have  experience  In  the  ground  test 
diagnostic/instrumentation.  A  review  of  flight  data  may  be  required  to  see  If 
this  flow  Instability  would  Indeed  have  adverse  affects  upon  reentry  vehicle 
performances.  The  offeror  should  quantify  these  Instability  effects  from 
flight  data  If  possible. 


AF89-219.  TITLE:  Constructing  Eradiation  Hard  Semiconductor  Devices  on 
Advanced  Substrates^ 


OBJECTIVE:  Design,  build,  and  validate  a  demonstration  chip  capable  of 
operating  In  radiation  environments. 

DESCRIPTION:  The  following  programs  are  of  Interest: 

a.  Constructing  Transistors  on  Doped  Diamond  Film:  As  the  complexity  of 
advanced  reentry  systems  Increases,  the  necessity  for  higher  levels  of 
Integration  grows  as  well.  Once  Integration  reaches  an  optimum  level,  further 
payoff  Is  extremely  hard  to  come  by  due  to  the  requirement  for  heat  sinks. 

The  high  thermal  conductivity  of  diamond  like  coatings  (DLCs)  makes  building 
semiconductor  devices  on  such  substrates  more  attractive  as  the  level  of 
Integration  increases.  Additionally,  the  low  power  consumption  and  radiation 
hardness  of  such  devices  Is  desired.  This  effort  will  focus  on  constructing 
transistors  on  doped  DLCs. 

b.  Increasing  Neutron  Tolerance  of  Analog  Devices  Built  on  SIMOX 
Substrate:  The  high  level  of  neutron  fluence  postulated  for  the  reentry 
mission  poses  a  severe  problem  for  analog  devices.  One  way  of  coping  with  the 
attendant  radiation  environment  Is  through  the  use  of  insulated  substrates 
such  as  SIMOX.  However,  the  structural  damage  caused  by  neutron  Irradiation 
still  persists  and  must  be  addressed  even  for  advanced  substrates.  This 
effort  will  focus  on  radiation  hardening  analog  devices  constructed  on 
advanced  substrates  with  the  primary  objective  of  Increasing  tolerance  to 
neutron  Irradiation. 


AF89-220.  TITLE:  Plasma  and  Optical /RCS  Effects 


OBJECTIVE:  Develop  techniques  to  Investigate,  model,  or  measure  plasma 
effects  and  body  and  wake  signatures  of  reentry  objects. 

DESCRIPTION:  The  following  programs  are  of  Interest: 
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a.  Reentry  Body  Radar  Cross  Section:  Techniques  are  sought  to  estimate 
reentry  body  radar  cross  section.  The  radar  frequencies  range  from  0.15  GHz 
to  12.5  GHz  and  at  all  possible  target  aspect  angles.  Both  monostatic  and  bl- 
statlc  radar  should  be  considered.  The  body  geometry  Is  blunt  cone  with 
rounded  bases  and  with  body  lengths  of  20  to  250  cm.  The  body  surface  can  be 
conducting,  with  dielectric  layer  or  surface  Impedance.  Specifically  computer 
codes  are  sought  for  estimating  the  effects  of:  (a)  antenna  window;  (b) 
plasma  sheathing;  and  (c)  3D  configuration  effects. 

b.  Body/Wake  Optical  Signature.  Simple  and  accurate  methods  are  sought 
to  estimate  the  body/wake/plume  optical  signature  of  a  reentry  vehicle  (RV) 
particularly  In  the  near  IR,  visible  and  ultraviolet  regimes.  Improvements 
and  upgrade  on  the  state-of-the-art  technologies  (e.g.,  the  optical  signature 
code,  standard  Infrared  radiation  model,  etc.)  In  the  areas  of  robustness, 
versatility,  computer  speed,  propellant  variations  and  accuracy  of  data  Input 
are  particularly  encouraged.  The  offerors  should  be  familiar  with  the 
Industry-standard  methodologies  and  review  the  limitation  and  weakness  of 
those  formulations.  The  missing  Information  on  the  existing  data  bank  for  the 
emlssivlty  and  other  optical  properties  of  radiating  gases  and  particulates 
should  also  be  identified.  Approaches  to  eliminate  those  deficiencies  should 
be  proposed. 

c.  RV  Flight  Test  Plasma  Measurement  Instrumentation:  Develop  methods  to 
measure  plasma  levels  (electron  densities,  boundary  layer  thickness,  and 
collision  frequency)  on  a  RV  during  reentry.  Currently,  indirect  methods  such 
as  electromagnetic  Interactions  are  used  to  estimate  plasma  levels.  However, 
techniques,  such  as  Langmuir  probes,  are  needed  to  provide  some  direct  measure 
of  these  quantities.  Regimes  of  validity  (e.g.,  laminar  flow  vs  turbulent) 
for  the  particular  method  or  methods  chosen  must  be  clearly  identified. 

d.  Fast  Foresight  Error  Computer  Code:  In  order  to  perform  Monte  Carlo 
slx-degree-of-freedom  digital  simulations  of  homing  RVs,  a  more  general  and 
efficient  algorithm  for  calculation  of  on-line  phase  shift  and  attenuation  due 
to  plasma  Is  needed.  Current  techniques  Involve  either  massive  look-up  tables 
or  simple  algorithms.  These  tables  are  generated  at  enormous  computational 
expense  and  are  good  for  only  one  particular  antenna  and  limited  frequencies. 
The  simple  algorithms  are  based  on  such  concepts  as  thin  layer  theory  which 
can  easily  handle  variations  In  antenna  geometries  but  are  overly  restrictive 
In  terms  of  the  allowable  plasma  layer  thicknesses  and  densities.  Codes 
developed  for  this  purpose  should  be  applicable  to  a  wide  range  of  antenna 
configurations,  frequencies,  plasma  properties,  transmitted  polarization,  etc. 

e.  Plasma  Properties  Data  Base:  The  frequent  use  In  the  reentry 
community  of  plasma  data  suggests  the  need  for  the  development  of  a  seml- 
empirlcal  plasma  properties  data  base.  Such  a  data  base  would  be  extremely 
useful  In  preliminary  design,  simulation,  and  research  activities  In  the 
reentry  vehicle  community. 

The  objective  of  this  SBIR  effort  would  be  to  generate  a  comprehensive 
document  on  reentry  vehicle  plasma  properties.  This  document  should  reflect 
all  pertinent  ground  and  flight  test  data  and  employ  state-of-the-art  computa¬ 
tional  techniques  and  Incorporate  this  data  into  a  seml-emplrlcal  methodology 
suitable  for  making  rapid,  approximate  estimates  of  plasma  properties.  The 
seml-emplrlcal  methodology  developed  should  be  appropriate  for  both  graphical 
(or  tabular)  and  computer  based  Implementations.  This  data  base  should 
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provide  means  for  determination  of  all  plasma  properties  of  Interest  including 
profiles  of  electron  density,  collision  frequency,  temperature,  and  associated 
Integral  parameters. 


AF89'-221.  TITLE:  Site  Characterization 


OBJECTIVE:  Develop  remote  or  on-site  methods  to  determine  engineering  site 
characterl sties. 

DESCRIPTION:  The  following  programs  are  of  specific  interest: 

a.  Develop  remote  techniques  for  geotechnical  site  characterization. 
Create  new  or  adapt  existing  remote  methods  of  areal  study  for  application  to 
investigation  of  locations  not  available  for  on-site  study.  Current  geotech¬ 
nical  site  characterization  methods  are  dependent  upon  on-site  studies  to 
determine  suitability  of  a  location.  On-site  methods  can  be  costly,  yielding 
detailed  information  which  may  or  may  not  indicate  sufficient  information; 
gathered  early  in  analysis,  for  elimination  of  noncompatible  sites,  can  reduce 
time  and  cost  of  location  suitability  studies.  This  effort  shall  focus  on 
methods  of  interpretation  and  analysis  of  satellite  and  airborne  imagery, 
photographic  and  geophysical  methods,  and  on  the  utility  of  combining  any  or 
all  methods  into  an  integrated  method  for  remote  characterization.  Phase  I 
activity  will  include  feasibility  studies  with  each  method  assessed  as  to 
accuracy,  availability,  cost,  and  resulting  data.  Phase  II  will  develop  and 
test  the  most  promising  techniques  identified  in  Phase  I. 

b.  Develop  on-site  techniques  for  geotechnical  site  characterization. 
Create  new  or  adapt  existing  methods  of  on-site  study  using  surficlal  and 
intrusive  techniques  to  fully  characterize  the  subsurface  environment  of  a 
site.  Standard  procedures  often  rely  on  the  use  of  a  single  method  of  site 
evaluation,  such  as  multiple  boreholes  spaced  throughout  a  location,  requiring 
a  large  budget. to  be  expended  for  characterization  of  a  single  location.  Well 
developed  and  state-of-the-art  nonintrusive  and  intrusive  geophysical  and 
geological  methods  should  be  studied  in  an  effort  to  properly  combine  their 
use  in  a  cost  effective  program  of  on-site  geotechnical  investigation. 

Emphasis  shall  not  be  limited  to  currently  available  methods  but  shall  include 
applications  of  techniques  not  in  standard  use.  Phase  I  will  evaluate  exist¬ 
ing  methods  and  develop  the  formulation  of  new  concepts.  Evaluation  criteria 
shall  include  availability,  quality  of  resulting  data,  and  cost.  Phase  II 
will  develop  and  test  the  most  promising  techniques  identified  in  Phase  1. 

c.  Develop  techniques  for  estimating  subsurface  conditions  prior  to  on¬ 
site  study.  Published  information  is  not  always  available,  or  of  the  detail 
necessary  for  site  characterization  use.  Develop  methods  of  parameter 
extrapolation.  The  parameters  of  interest  shall  include,  but  are  not  limited 
to,  geohydrologic  regime,  subsurface  rock  temperature,  rock  mechanics,  and 
dynamic  structures.  Phase  I  will  include  a  survey  and  analysis  of  techniques 
currently  in  use  or  proposed  for  use  and  methods  considered  suitable  for 
characterization  use  shall  be  identified.  Phase  II  will  develop  and  test  the 
most  promising  techniques  identified  in  Phase  I. 

d.  Advanced  basing  options  offer  cost  effective  basing  options  involving 
very  high  hardness  through  the  use  of  beneficial  siting.  Current  siting  data 
for  evaluation  of  advanced  basing  is  based  on  limited  field  test  data.  These 
evaluations  require  a  rapid  method  of  site  survey  of  a  given  area  to  ensure 
constructability  and  hardness  potential.  Remote  sensing  technology  is 
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available  to  rapidly  acquire  certain  type  of  site  characteristics  that  could 
significantly  augment  the  available  data  and  simple  intrusive  site  testing. 

An  automated  methodology  could  expedite  the  evaluation  and  maximize  the 
synergistic  relations  and  benefits  of  various  siting  data.  Phase  1  of  this 
effort  Is  Intended  to  provide  an  evaluation  of  remote  sensor  and  platform 
capabilities,  and  identification  of  a  plan  to  develop  an  automated  methodology 
to  Interpret  both  remote  sensor  and  on~site/lntrusive  data.  Phase  II  will 
develop  the  methodology  with  a  focus  on  evaluating  specific  site  characteris¬ 
tics  such  as  dry  soil  properties  and  water/rock  depth  to  water/rock  for  a 
given  site.  Validate  the  methodology  through  a  simple  test. 


AF89-222.  TITLE:  Hardened  High  Voltage  Power  Supply  for  Ring  Laser  Gyros 

OBJECTIVE:  Design,  build,  and  validate  a  high  voltage  power  supply  for  a  ring 
laser  gyro. 

DESCRIPTION:  A  ring  laser  gyroscope  requires  a  voltage  on  the  order  of  a  few 
kV  for  start  up  excitation  of  the  HeNe  laser.  The  voltage  level  needed  drops 
substantially  after  start  up.  During  a  reentry  vehicle  mission,  the  power 
supply  may  undergo  on/off  switching  for  circumvention  of  nuclear  effects.  In 
addition,  the  power  supply  must  be  able  to  withstand  the  radiation  environment 
associated  with  the  reentry  mission*  Requirements  for  this  effort  Include 
designing,  building,  and  validating  a  radiation  hardened  high  voltage  power 
supply  for  a  ring  laser  gyroscope.  Particular  attention  should  be  paid  to 
keeping  size,  weight,  and  power  consumption  to  a  minimum. 


AP89-223.  TITLE:  Packaging  Techniques  to  Reduce  Radiation  Effects  on 
Electronics 

OBJECTIVE:  Develop  packaging  techniques  for  circuit  boards  to  alleviate 
radiation  effects  on  reentry  vehicle  (RV)  electronics. 

DESCRIPTION:  During  RV  flight,  a  high  level  of  nuclear  radiation  will  be 
incident  on  the  vehicle  and  the  onboard  electronics.  A  potentially  effective 
way  of  limiting  nuclear  induced  circuit  degradation  is  through  the  use  of 
advanced  packaging  techniques  to  shield  the  radiation  at  the  device  and 
circuit  board  level.  Not  only  are  total  dose  and  neutron  irradiation  a 
problem  but  one  must  also  prepare  for  the  Inevitable  BMP.  This  effort  should 
focus  on  the  reduction  of  radiation  Induced  degradation  through  shielded 
packaging  of  the  devices  and  circuit  boards. 


AF89-224.  TITLE:  Improved  Basing  Security,  Safety,  and  Reduced  Manning 

OBJECTIVE:  Develop  techniques  to  Improve  ICBM  security,  safety,  and  reduce 
manning* 

DESCRIPTION:  Current  mobile  systems  and  several  advanced  basing  systems 
Introduce  added  problems  of  nuclear  security,  safety  and  increased  manning  as 
a  result  of  mobility.  From  the  stand  point  of  security  the  basing  systems  can 
be  classed  (1)  as  area  secured  where  the  public  interface  is  removed  from  the 
missiles  by  security  fences  and  other  security  measures  and  (2)  as  point 
secured  with  close-in  public  interface  in  open  public  land  areas.  Passive 
security  measures  such  as  a  variety  of  sensors  and  surveillance  devices  have 
the  advantage  of  reducing  manning  requirements  but  suffer  from  the  problem  of 
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high  false  alarm  rates  or  low  probability  of  detection.  Active  security 
measures  Involving  security  and  strike  teams  can  be  effective,  but  require 
Increased  manning  to  achieve  the  required  degree  of  security.  Mobile  options 
requiring  launchers  to  ^e  In  alert  mode  increase  the  manning  requirements 
because  of  the  needed  rotation  of  large  numbers  of  personnel.  Phase  I  win 
investigate  concepts  to  provide  significant  improvements  In  security,  safety, 
and  manning  of  advanced  basing  systems.  These  concepts  might  involve  Improved 
sensor  and/or  protective  measures,  automation,  and  other  techniques.  Phase  II 
will  develop  the  most  promising  options  for  specific  basing  concepts  In 
detail. 


AF89-225.  TITLE:  Signature  Countermeasures  and  Tag/Implant  Sweep  Techniques 

OBJECTIVE:  Develop  signature  mitigation  countermeasures  and  methods  of 
locating  Implants /tags. 

DESCRIPTION:  Potential  advanced  ICBM  basing  systems  achieve  high  ICBM  surviv¬ 
ability  through  mobility  and  concealment  of  missile  locations  In  a  secured 
area  or  in  open  public  areas.  In  a  secured  area  a  large  class  of  threat 
sensors  that  could  locate  the  missile  locations  are  eliminated  by  stand-off 
distance.  Areas  of  concern  for  these  systems  are  (a)  leakage  of  location 
Information  through  internal  agents,  (b)  location  of  missile  positions  by  long 
range  threat  sensors,  and  (c)  through  the  use  of  tiny  implants  or  tags  that 
could  be  deployed  In  any  phase  of  mlsslle/basing  deployment  life.  These 
problems  can  be  more  severe  for  systems  utilizing  unsecured  areas  with  public 
Interface.  Concepts  for  countering  the  missile/launch/facility  seismic 
vibration,  acoustic,  and  thermal  signatures  and  methods  of  detecting/ locating 
Implants  tags  are  sought.  Phase  I  will  explore  one  more  of  these  issues  with 
several  alternate  solutions.  Phase  II  of  the  effort  will  develop  specific 
solutions  through  laboratory  or  small  scale  test  experiments. 


AF89-226.  TITLE:  High  Temperature  Insulator 

OBJECTIVE:  Develop  an  Insulative  layer  that  would  reduce  the  space  occupied 
by  current  carbon  phenolic  heatshlelds. 

DESCRIPTION:  An  acceptable  Insulative  layer  would,  as  a  minimum,  meet  the 
following  requirements. 

a.  Hot  side  temperature  -  5000  deg  Fahrenheit. 

b.  Cold  side  temperature  -  400  deg  Fahrenheit  after  20  sec. 

c.  Minimum  thickness  -  less  than  1/2  Inch. 

d.  Formable  Into  conic  shells. 

e.  Capable  of  transferring  mechanical  loads  without  insulative 
loss. 

The  intended  use  of  this  Insulator  Is,  on  reentry  vehicles,  to  reduce  the 
space  occupied  by  current  carbon  phenolic  heatshlelds  In  severe  environment 
regions. 
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AF89-227.  TITLE:  Development  of  a  Heatshield 


OBJECTIVE:  Develop  a  heatshield  with  adequate  structural  strength  and 
integrity  in  the  presence  of  a  large  antenna  window. 

DESCRIPTION:  The  tape-wrapped  carbon  phenolic  heatshields  used  on  ballistic 
reentry  vehicles  depend  on  circumferential  continuity  for  strength.  The  same 
quality  of  heatshield  is  needed  for  maneuvering  reentry  vehicles  (MaRVs). 

Some  of  the  MaRVs  require  large  antenna  windows  for  accurate  guidance.  These 
windows  require  large  cutouts  (12  x  12  inch  min.)  in  the  heatshield,  resulting 
in  a  disruption  of  the  circumferential  wrap  over  a  significant  distance.  This 
program  would  evaluate  the  consequences  of  these  large  cutouts  on  structural 
survivability  and  develop  corrective  solutions. 


AF89-228.  TITLE:  Non-Destructive  Tests  and  Evaluation  (NDT&E)  Techniques 

for  Rocket  Motors  - 


OBJECTIVE:  Develop  portable  NDT  techniques  and  analytical  models  for 

defect/effect  evaluation. 

DESCRIPTION:  Non-destructive  test  techniques  for  investigating  defects  in 
solid  rocket  motors,  nozzles,  cones  and  other  propulsion  components  are  useful 
during  manufacturing,  acceptance  and  static  and  dynamic  testing.  Several 
techniques  are  in  use  which  require  extensive  handling  of  heavy  articles  at 
certain  facilities.  There  is  a  need  for  development  of  new  methods  for 
portable  NDT  techniques  that  could  be  rapidly  and  more  conveniently  used  to 
support  on-site  fabrication,  field  testing  (particularly  the  dynamic 
measurements),  aging  and  surveillance  as  well  as  investigations  of  internal 
surfaces  of  large  rocket  motors.  Another  issue  of  concern  is  the  lack  of 
suitable  engineering  methods  for  the  evaluation  of  effects  of  critical  defects 
such  as  liner  debonds  and  propellant  voids  on  the  structural  and  ballistic 
performance  of  rocket  motors.  Engineering  evaluation  methods  are  also  needed 
to  evaluate  the  effects  of  fabrication  and  material  defects  in  the  carbon- 
carbon  nozzles  on  nozzle  performance.  Current  methods  for  such  evaluations 
are  based  on  somewhat  subjective  assessments,  experience  of  specific  people 
and  limited  tests.  These  evaluations  and  data  base  are  expected  to  become 
less  useful  with  time  because  of  rapid  changes  in  materials  designs  and 
manufacturing  techniques  and  retirement  of  experienced  evaluators.  Current 
methods  therefore  need  to  be  augmented  with  suitable  engineering  analyses  and 
test  methods  that  can  take  advantage  of  computer  and  material  modeling 
techniques.  This  effort  is  aimed  at  the  development  of  automated  engineering 
evaluation  methodology.  An  evaluation  of  available  performance  codes  and  the 
definition  of  other  analytical  models  for  predicting  structural  and  ballistic 
performance  of  propulsion  systems  accounting  for  the  effects  of  defects  is 
required.  This  effort  includes  investigation  of  methods  of  characterizing 
material  properties  with  degradations  due  to  defects.  Phase  II  effort  will 
develop  computer  codes  for  modeling  material  properties. 


AF89-229.  TITLE:  Rocket  Motor  Test  and  Display  Techniques 


OBJECTIVES:  Develop  methods  for  testing  grain  burn  back,  insulation,  and 
nozzle  erosion  rates. 

DESCRIPTION:  In  the  rocket  performance  testing,  critical  Information  on 
certain  parameters  is  difficult  to  obtain  and  display.  Examples  of  some  of 
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the  critical  measurement  Issues  Include  rocket  motor  grain  burn  back,  Insula¬ 
tion  erosion,  nozzle  throat  erosion  and  particle  distribution  In  rocket 
exhausts.  This  effort  Is  aimed  at  the  definition  and  evaluation  of  concepts 
leading  to  the  development  of  dynamic  measurements  and/or  display  techniques 
for  rocket  testing.  This  effort  will  Investigate  techniques  to  obtain  2  or  3 
dimensional  topological  mapping  of  grain  bum  back  patterns  and  slag  forma¬ 
tion,  Insulation  erosion  characteristics,  nozzle  throat  erosion  rates  and 
patterns  and  dynamic  characterization  of  particle  size  and  velocity  distribu¬ 
tion  of  condensible  species.  For  the  rocket  exhaust,  the  capability  to 
survey  complete  transectlonal  scanning  from  the  nozzle  exit  radius  to  the 
motor  centerline  is  required  to  evaluate  particle  velocity  lags.  Phase  II 
effort  will  design  and  test  the  most  promising  techniques. 


AF89-230.  TITLE:  Sounding  Rocket  Thrust  Vector  Control 

OBJECTIVE:  Design  a  thrust  vector  control  system  for  previously-fixed  nozzle 
sounding  rocket  motor  systems. 

DESCRIPTION:  The  purpose  of  this  effort  is  to  design  a  low  cost  system  to 
provide  thrust  vector  control  of  previously-fixed  nozzle  sounding  rocket  type 
motor  systems.  Requirements  exist  to  reduce  impact  dispersion  areas.  Increase 
altitude,  and  allow  the  use  of  high  performance  motor  systems  on  enclosed 
missile  ranges.  Thrust  vector  control  of  the  vehicle  system  during  boost  will 
greatly  reduce  Impact  dispersions  by  reducing  wind  effects  on  the  vehicle 
during  the  Initial  slow  moving  launch  phase.  A  thrust  vector  control  system 
will  also  correct  nozzle  offsets  and  misalignments  and  provide  for  trajectory 
control.  This  effort  will  include  trade-offs  of  glmballed  nozzle  approaches, 
jet  vane  techniques,  air  vane  concepts,  nozzle  Injection  methods,  and 
combinations  thereof.  Typical  motor  boosters  Include  Talos,  Sergeant,  Hydac, 
Apache,  Orion,  Nike  Terrier,  Nlhka,  Honest  John,  Castor  I,  Castor  II,  Castor 
IV,  Black  Brandt  3,  and  Black  Brandt  5.  The  will  Identify  the  type  of  control 
system  best  suited  for  those  motors  selected.  Control  system  packaging  shall 
also  be  considered,  the  optimum  approach  being  to  self-contaln  the  system 
Including  power,  actuators,  vanes  (If  needed),  housekeeping  and  position 
sensors,  and  thermal  protection.  Command  signals  will  be  provided  to  the 
control  system  via  the  payload  attitude  control  system.  The  system  must  also 
be  capable  of  operating  In  conjunction  with  fixed  fins  which  are  required  for 
those  systems  that  bum  out  while  still  In  the  effective  atmosphere  or  have 
long  coast  phases  between  stages.  Phase  I  will  Include  conceptual  design 
studies  for  various  boosters.  Phase  II  will  develop  the  thrust  vector  control 
system  designs  for  chosen  booster  systems. 


AF89-231.  TITLE:  Integrated  Case  Stnicture/External  Protection 

OBJECTIVE:  Develop  design  concepts  for  case  structure/external  protection  to 
Increase  strength/stiffness  and  Directed  Energy  Weapon  (DEW)  hardness. 

DESCRIPTION:  Future  mission  requirements  for  booster  structures  Include 
Increased  measures  for  external  protection  against  dust  and  pebbles  as  well  as 
protection  from  DEWs  In  a  layered  defense  threat  environment.  Structural 
requirements  for  strength  and  stiffness  may  also  Increase  along  with  flight 
load  environment  for  missions  such  as  fast  burn  boost.  This  effort  Is  aimed 
at  the  Investigation  of  design  concepts  for  motor  cases  and  boosters  that  will 
offer  significant  Improvements  In  the  structural  strength  and  stiffness  to 
weight  ratios  and  protection  to  weight  ratio.  These  concepts  could  Include 


Inproved  filament  wound  materlel/fabrlcatlon  technology,  resin  density 
reduction,  conical  cases,  improved  protection  systems  for  nuclear  and  DEW 
environments,  and  integrated  protection/structural  systems.  Phase  II  will 
analytically  and  experimentally  evaluate  the  most  promising  concepts. 


AF89-232.  TITLE:  Sounding  Rocket  Telemetry/Tracking  System 


OBJECTIVE:  Design  a  single  telemetry/ tracking  system  to  provide  S-band 
telemetry. 

DESCRIPTION:  The  purpose  of  this  topic  is  to  design  a  transportable  system  to 
receive  telemetry  data,  detei.-mlne  actual  trajectory,  provide  uplink  control  of 
payloads,  and  provide  flight  termination  capability.  Two  systems  will  be 
required  to  satisfy  the  range  safety  requirements  for  redundancy.  Each  system 
will  consist  of  an  antenna(8)  mounted  to  a  two-axis  pedestal.  The  data  will 
be  passed  to  recording  and  data  analysis  equipment  mounted  in  an  equipment 
shelter.  A  suitable  computer  will  provide  slant  range,  rocket  trajectory, and 
projected  impact  zones  for  range  safety.  System  requirements  and  accuracies 
will  be  determined  as  a  part  of  this  effort.  The  trackers  will  be  located  at 
the  launch  point.  Pedestal  equipment  will  be  operated  without  a  radome  in 
winds  up  to  50  mph  and  surviving  winds  up  to  120  mph.  Dynamic  tracking 
accuracy  will  be  better  than  0.2  x  RMS  at  15  x/sec  t  target  accelerations. 
Static  pedestal  accuracies  will  be  better  than  0.075  x  in  each  axis.  Slant 
range  accuracy  will  be  better  than  250  meters  at  maximum  slant  range.  The 
operational  environments  Include  rain,  snow,  ice,  deserts,  mountains,  and 
coastlines.  Downlink  telemetry  will  be  up  to  750  KBPS  on  an  S-*band  carrier. 
The  telemetry  will  provide  sufficient  signal-to-nolse  ratio  to  exceed  a  bit 
error  rate  of  10~5  for  all  standard  IRIG  telemetry  links.  The  receiving 
system  will  be  capable  of  demodulating  all  IRIG  standard  rf  signals.  The 
uplink  data  will  be  on  a  UHF  carrier  with  capabilities  for  payload  attitude 
remote  control  and  actuation  of  flight  termination  hardware.  Sufficient  rf 
link  margin  must  exist  to  a  distance  of  1200  km  slant  range.  The  Phase  1 
effort  will  consist  of  several  trade-off  studies  to  determine  the  optimal 
telemetry  and  tracking  systems  configuration.  Trade-off  studies  will  Include 
receive  antenna  size,  ground  uplink  antenna,  slant  range  measurement  system 
(CW  vs.  pulsed  vs.  PCM),  transmitter  power,  trajectory  computer  (micro  vs. 
mini),  equipment  enclosure  and  Included  data  analysis  equipment,  methods  to 
minimize  station  activation  and  alignments,  programmable  antenna  controllers, 
transmit  and  receive  equipment,  and  other  test  equipment.  Phase  I  should 
result  in  identification  of  conceptual  systems.  Phase  II  will  result  in  the 
complete  conceptual  design  of  a  chosen  system. 


AP89-233.  TITLE:  Sounding  Rocket  Airborne  Instrumentation  System 

OBJECTIVE:  Design  an  airborne  Instrumentation  system  to  obtain  aging  and 
surveillance  data  for  sounding  rocket  boosters. 

DESCRIPTION:  This  effort  will  design  an  airborne  instrumentation  system  to 
collect  solid  propellant  rocket  motor  performance  data  with  respect  to  aging 
and  surveillance.  Current  sounding  rocket  booster  systems  rely  heavily  on 
relatively  old,  government  surplus,  solid  rocket  motors.  These  motors,  poured 
in  the  1960*8  and  1970*8  have  aged  beyond  the  recommended  life  of  the  propel¬ 
lant.  However,  due  to  their  availability  and  cost,  they  are  still  being  used. 
As  these  motors  age,  their  performance  and  reliability  have  shown  deteriora¬ 
tion.  In  order  to  better  predict  the  future  performance  of  these  systems. 
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there  Is  a  need  to  evaluate  the  current  performance  of  these  motors. 

This  effort  shall  design  a  self-contained  aging  and  surveillance  system 
(sensors,  cables,  PCM  encoder,  transmitter,  power,  and  antennas),  that  with 
minimal  payload  interface  (internal/external  control  and  on/off  control)  can 
be  used  to  obtain  diagnostic  data  on  these  motor  systems.  The  effort  shall 
identify  parameters  to  be  measured  including  ignition  delay,  ignitor  pressure, 
chamber  pressure,  steady-state  longitudinal  acceleration,  high  rate  trlaxial 
shock  and  vibration  data,  head  cap  and  nozzle  temperature  data,  and  strain 
gage  data  at  various  points  on  the  motor.  This  data  will  be  used  to  predict 
average  thrust,  burn  time,  total  Impulse,  and  tail  off  and  to  better  determine 
environmental  test  levels  for  sounding  rocket  payload  systems.  The  effort 
shall  also  determine  Instrumentation  to  be  used  with  standard  IRIG  PCM  formats 
and  the  required  scaling  levels  or  ranges  for  such  instrumentation.  The  PCM 
encoder  system  and  transmitter  shall  be  comparable  with  standard  IRIG  S-band 
receiving  and  decommutation  equipment.  Phase  I  will  Include  conceptual  design 
studies  for  a  proposed  system.  Phase  II  will  result  in  a  complete  conceptual 
design  for  an  airborne  instrumentation  system. 


AF89-234.  TITLE:  Fiber  Optics  Ordnance 


OBJECTIVES:  Investigate  and  develop  improvements  in  the  performance, 
testability,  and  hardness  to  nuclear  weapons. 

DESCRIPTION:  The  newly  developed  concept  of  fiber  optics  ordnance  is 
currently  being  implemented  in  the  SICBM  development  to  provide  improved 
reliability,  testability  and  hardness.  Further  developments  are  needed  in 
terms  of  more  efficient  performance,  ease  of  testing  and  Improved  ionization 
resistance  to  nuclear  weapons  effects.  This  effort  is  aimed  at  improving  the 
design  efficiency,  exploring  the  potential  for  fiber  laser  using  doped  fiber, 
exploring  electro-optic  switching  using  high  voltage  non-linear  crystals,  and 
exploring  a  fiber  optic  beam  reducer  in  a  laser  fiber  optic  ordnance  system. 
Performance  improvements  may  Involve  improved  initiator,  more  efficient 
coupling  between  the  initiator  and  optical  fibers  and  improved  beam  in  laser 
fiber  optics  system.  Phase  II  will  develop  and  test  one  or  more  of  the 
promising  solutions. 


AF89-235.  TITLE:  Development  of  New  Scientific  Research  Instrumentation 


OBJECTIVE:  To  stimulate  the  development  of  new  scientific  Instruments  for 
laboratory  and  industrial  applications. 

DESCRIPTION:  Progress  in  fundamental  research  often  depends  on  use  or 
Invention  of  new  diagnostic  techniques  which  can  provide  better  insight  into 
the  fundamental  processes  or  phenomena  under  study.  Development  of  Improved 
and  novel  scientific  instrumentation  will  enable  researchers  to  make  more 
useful  measureiac:nts  per  unit  of  time,  to  make  measurements  to  a  greater  degree 
of  accuracy,  and  to  make  measurements  in  places  and  under  conditions  not  now 
possible.  It  may  also  permit  quality  instruments  to  cost  less  and  be  more 
reliable.  This  effort  seeks  to  improve  the  basic  function  of  scientific 
instruments,  and  to  reduce  the  cost  and  Improve  the  reliability  of  Instruments 
which  would  enhance  the  scientific  productivity  of  this  country.  Areas  of 
interest  include,  but  are  not  limited  to,  laser  combustion  diagnostic  testing, 
vision  testing  equipment,  advanced  biogenetic  tests  for  toxicity,  new  mathe¬ 
matical  algorithms  allowing  improved  computer  program  performance,  optical 
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information  processing,  accelerator  mass  spectroscopy,  aerodynamic  flow 
measurement  devices,  and  improved  material  and  process  diagnostic  systems. 

The  Phase  1  effort  should  provide  a  review  of  various  concepts  and  design 
options  for  the  proposed  type  of  scientific  instrumentation.  The  Phase  11 
effort  would  then  develop  a  prototype  or  prototypes  of  the  best/concept  design 
alternatives,  leading  to  Phase  III  commercialization  of  the  Instrument. 
Evaluation  of  proposals  will  Include  the  following  factors:  (a)  potential 
value  to  the  Air  Force  Research  program;  (b)  potential  for  transition  to  Air 
Force  Laboratories;  and  (c)  potential  to  aid  the  scientific  community. 


AF89-236.  TITLE:  Development  and  Application  of  New  Theories  and  Concepts 
Relating  to  Fluid  MecHanlcs  ~  ~  ’ 


OBJECTIVE:  Improve  understanding  of  flow  to  improve  performance  of  Aerospace 
Systems. 

DESCRIPTION:  Areas  of  Interest  include  computational  fluid  mechanics,  viscous 
and  separated  flows,  and  hypersonic  aerothermodynamlcs.  Research  in  computa¬ 
tional  fluid  dynamics  is  needed  to  predict  flow  past  complex,  threedimensional 
shapes  more  efficiently  and  accurately.  Procedures  for  exploiting  new 
supercomputer  architectures  and  solution  adaptive  grids  are  examples  of 
current  Interest. 

Research  in  viscous  and  separated  flows  includes  such  topics  as  interactions 
of  strong  shock  waves  with  turbulent  boundary  layers;  methods  for  analytically 
examining  higher  order,  invlscld  flow  coupling;  and  the  nature  of  large-scale 
organized  separations  that  frequently  occur  on  low-aspect-ratio  aerodynamic 
shapes  at  high  incidence.  Research  issues  associated  with  fluid  dynamics  and 
controls  coupling  are  included.  Research  in  hypersonic  aerothermodynamlcs 
should  Improve  understanding  of  strong  viscous  Interactions  with  and  without 
real  gas  effects. 

For  Internal  Flow  Dynamics,  the  main  focus  is  on  the  mechanisms  limiting  the 
performance  of  axial  flow  compressor,  axial  flow  turbines  and  diffusers. 

Better  flow  prediction  methods  for  modeling  the  effects  of  viscosity, 
turbulence,  compressibility,  unsteadiness  and  temperature  variations  are 
sought.  New  concepts  for  active  flow  control  in  the  turbomachine  environment 
are  encouraged. 

Unsteady  flow  research  addresses  the  scientific  basis  for  exploiting  unsteady 
flow  driven  by  time-dependent  boundary  conditions  to  Improve  aerodynamic 
performance,  especially  maneuverability.  Current  research  centers  on  unsteady 
flow  separation  and  dynamic  stall  with  emphasis  on  the  mechanisms  of  vortlclty 
production,  accumulation  and  shedding.  The  effects  of  motion  history, 
multiple  degrees-of-freedom,  and  Reynolds  and  Mach  numbers  are  of  interest. 

Collaborative,  interdisciplinary  approaches  Involving  fluid  dynamics  and 
control  theory  are  desired  to  provide  new  approaches  for  controlling  turbulent 
and  unsteady  flows. 


AF89-237.  TITLE:  Development  and  Application  of  New  Theories  and  Concepts 
Relating  to  Structures 


OBJECTIVE:  Improve  structural  efficiency  and  durability. 
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DESCRIPTION:  We  are  particularly  Interested  In  the  role  of  nonlinearity  in 
structural  response  and  in  the  ability  to  control  the  behavior  by  active  and 
passive  means.  The  dynamic  response  to  external  stimuli  such  as  aerodynamics, 
gust  and  Impact  loads  and  complex  interactions  with  fluids  2uid  control  subsys¬ 
tems  are  of  major  Interest.  We  seek  the  capability  for  accurate  modeling  of 
thermal  diffusion  through  multilayer  actively-cooled  structures  Including 
consideration  of  aerothermodynamlc  heating  and  surface  reactions  in  hypersonic 
flight. 

We  support  development  of  advanced  constitutive  theories  capable  of  modeling 
the  behavior  of  advanced  materials  such  as  polymeric,  ceramic,  metal  matrix 
and  carbon-carbon  composites.  Consistency  between  micro-  and  macro-structural 
viewpoints  and  accommodation  of  progressive  damage  are  desirable  attributes  in 
this  regard. 

Special  emphasis  is  placed  on  innovative  interdisciplinary  approaches 
combining  materials  science  and  solid  mechanics  and  aimed  at  bridging  the  gap 
between  the  microstructure  and  the  macro-mechanical  material  behavior. 

Emphasis  is  also  placed  on  damage  growth  predictions  and  physically 
identifiable  and  measurable  damage  metrics.  Probability  aspects  of  damage 
growth  and  failure  are  pursued  by  considering  the  development  of  damage  states 
as  a  stochastic  process. 

A  significant  portion  of  this  research  addresses  composite  materials  for 
propulsion  and  hypervelocity  flight  structures,  including  airframe  composite 
laminates;  solid  rocket  fuel  particulate  composites;  and  very  high  temperature 
ceramic  and  carbon-carbon  composites. 

Research  areas  Include  mlcromechanlcally  based,  constitutive  modeling  of  soil, 
concrete  and  rock;  identification  and  in  situ  measurement  of  properties  of 
soils;  identification  of  the  mechanics  of  soil  stabilization;  investigation  of 
blast-induced  soil  liquefaction;  study  of  the  strength  and  fracture  character¬ 
istics  of  geological  materials;  modeling  of  the  response  of  Jointed  and 
monolithic  rock  formations;  identification  of  damage  mechanisms  in  concrete 
materials;  investigation  of  structural  systems  for  expedient  facilities;  study 
of  the  nonlinear  structural  response  to  high  frequency  dynamic  loading;  and 
investigation  of  structure-media  interaction. 


AF89-238.  TITLE:  Development  and  Application  of  New  Theories  and  Concepts 
Relating  to  Propulsibh  '  ^  ^ 

OBJECTIVE:  Improve  the  efficiency  and  stability  of  propulsion  systems. 

DESCRIPTION:  Fundamental  understanding  of  the  physics  and  chemistry  of 
multiphase  turbulent  reacting  flows  is  essential  for  improving  the  performance 
of  airbreathing  propulsion  and  chemical  laser  systems. 

We  are  interested  in  original  and  Innovative  research  proposals  using 
simplified  configurations  for  experimental  and  theoretical  investigations. 
Proposals  to  develop  near-term,  empirical,  comprehensive  models  are  not 
desired.  We  shall  assign  highest  priority  to  research  relevant  to  studying 
supersonic  combustion,  boron  fuels,  atomization  and  spray  behavior  of  slurries 
and  liquids,  and  understanding  the  chemistry  of  fuel  combustion.  Other  topics 
of  Interest  Include,  but  are  not  limited  to:  turbulent  combustion,  soot 
formation  and  combustion  instability. 
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Topics  of  Interest  In  electro  propulsion  Include  pulsed  and  steady-state 
plasmas;  equilibrium  and  nonequilibrium  flowing  plasma;  characteristics  of 
electrical  and  hydrodynamic  flows;  Instabilities  of  plasma  bulk  and  wall 
layers;  Interactions  of  plasma-surface,  -electrode,  -magnetic  and  -electric 
fields;  losses  to  Inert  parts;  plasmas  In  high  magnetic  fields  and  pressures; 
and  plasma  diagnostics  (new  and  unique  noninterference  measuring  techniques). 

Our  objectives  are  to  predict  and  to  suppress  combustion  Instability  In  solid 
and  liquid  rocket  systems,  to  control  the  complex  roles  of  advanced  energetic 
Ingredients  In  solid  propellant  burning,  to  use  metal  fuels  and  to  Improve  the 
service  life  of  solid  motors. 

We  are  Interested  In  new  diagnostic  techniques  for  analyzing  surface  reactions 
and  flames  of  propellants,  and  in  controlling  the  state  of  combustion  products 
In  plumes.  Emphasis  Is  on  synthesizing  and  using  advanced  propellant 
Ingredients  to  Increase  propulsion  efficiency  and  to  satisfy  specific  burning 
rate  requirements. 

Research  is  directed  at  new  techniques  for  sensing  temperature,  concentrations 
and  velocities  In  energy  conversion  systems  without  Interfering  with  the 
operation  of  the  systems.  The  emphasis  is  on  diagnostics  of  laboratory 
systems  that  simulate  the  hostile  environments  of  high  performance  combustion 
and  plasma  systems. 


AF89-239.  TITLE;  Multifunctional  Nonmetalllc  Materials  Processing  and 
Characterization  "  '  ~ 


OBJECTIVE:  To  develop  new  nonmetalllc  material  concepts  for  unique 
combinations  of  optical,  electromagnetic  and  structural  properties* 

DESCRIPTION:  Advances  In  ceramics,  glasses  and  polymers  are  expected  to  come 
from  the  control  of  features  at  the  10-50A  to  1000-10, OOOA  level  (ultra¬ 
structure)  via  chemical  synthesis  and  processing  methods.  These  materials  may 
take  the  form  of  ultrastructural  level  composites  which  will  perform  a 
combination  of  active  and  passive  functions.  Processing  Includes  new  and 
Improved  materials  based  on  the  methods  of  organic.  Inorganic  and  organo- 
metalllc  chemistry  as  well  as  sol-gel,  graphite-template  chemistry,  micro- 
morphology  processing,  transformation  processing.  Intercalation  chemistry, 
emulsion  chemistry  and  other  Innovative  processes.  Imaginative  combinations 
of  these  processes  are  of  Interest  for  materials  with  nonlinear  optical, 
magnetic,  superconducting  and/or  semiconducting  properties  and  phenomena  and 
structural  Integrity.  Subpicosecond,  nonresonant  or  near-resonant  low  power 
optical  polymers,  organics  and  Inorganics  or  combinations  thereof  or  unique 
materials  concepts  for  high  critical  temperature  superconduction  are  specifi¬ 
cally  required*  Molecular  composites,  which  would  Include  the  analogs  of 
macroscopic  composites,  biological  and  natural  systems  as  well  as  new  synthe¬ 
tic  combinations,  are  of  Interest.  Device  applications  should  be  considered, 
particularly  where  the  ultrastructured  material  will  serve  as  a  self-contained 
functional  entity.  New  organic  and  Inorganic  polymers  as  well  as  oxides  and 
non-oxide  nonmetalllcs  are  needed  for  these  multifunctional  ultrastructures. 
New  mechanisms  and  reactions  are  considered  Important  components  of 
nonmetalllc  materials  processing  and  synthesis. 


AP89-240.  TITLE:  Atmospheric  Science  Modeling  Technology 
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OBJECTIVE:  To  stimulate  the  development  of  new  experimental  and/or  numerical 
methods  for  modeling  atmospheric  processes* 

DESCRIPTION:  Advances  In  capabilities  for  more  accurate  specification  and 
prediction  of  the  state  of  the  atmosphere  depend  to  a  large  extent  on  the 
fundamental  understanding  of  underlying  physical  processes.  There  are  so  many 
variables  In  the  real  atmosphere  that  Isolating  various  causes/effects  of 
these  physical  processes  often  becomes  difficult  to  nearly  Impossible  In  the 
natural  environment.  Development  of  physical  laboratory  models  and/or 
computer  models  will  enable  controlled  simulation  of  Individual  processes  to 
uncover  the  mysteries  of  their  basic  evolution.  An  Improved  knowledge  and 
larger-scale  numerical  modeling  efforts,  which  could  aid  both  the  research  and 
operational  communities.  This  efforts  seeks  to  enhance  scientific  research 
activities  In  the  area  of  simulating  lesser  understood  atmospheric  processes. 
Areas  of  Interest  Include,  but  are  not  limited  to,  gravity  waves,  lee  waves, 
turbulence,  convection,  latent  heating /cooling,  and  boundary  layer  fluxes. 

The  Phase  I  effort  should  provide  a  review  of  various  concepts  and  design  the 
options  for  the  proposed  model(s). 


AF89-241.  TITLE:  Neurocomputers ,  New  Architectures  and  Models  of  Computation 

OBJECTIVE:  To  stimulate  development  of  new  computer  architectures  that 
Implement  neural  network/connectlonlst  models  of  computation. 

DESCRIPTION:  Few  neural  network  and  connectlonlst  models  of  computation  can 
be  Implemented  In  real-time  on  any  existing  computers.  New  types  of 
computers,  neurocomputers,  must  be  designed  In  order  that  real  problems  can  be 
solved  with  neural  networks.  Our  Interest  lies  In  two  areas:  general  purpose 
and  special  purpose  neurocomputer  architectures.  General  purpose  machines 
must  be  able  to  Implement  as  many  neural  network  models  as  possible,  handling 
extremely  large  numbers  of  artificial  neurons  and  Interconnections  In 
different  configurations  with  various  learning  rules  and  knowledge  encoding. 
Special  purpose  machines,  neural  network  accelerators,  are  designed  for  a 
specific  type  of  neural  network  model  and,  more  likely,  for  a  specific  problem 
that  Is  solved  by  a  neural  net.  Such  machines  must  easily  solve  a  persistent¬ 
ly  difficult  problem  and  readily  Interface  with  other  non-neural  net  machines. 
For  all  types  of  neurocomputers,  the  use  and  Integration  of  new  technologies, 
such  as  optics  and  organic  polymers.  Into  both  neurocomputer  components  and 
architecture  Is  highly  encouraged.  For  example.  It  Is  most  likely  that  many 
different  types  of  artificial  neurons  and  Interconnections  will  be  necessary 
to  Implement  many  neural  network  models.  This  will  promote  the  creation  of 
neural  network  "building  blocks”  from  which  many  of  the  above  systems  can  be 
built.  There  Is  also  some  Interest  In  Integrating  neural  net  machines  with 
other  more  traditional  types  of  computation  such  as  artificial  Intelligence 
and  database  computers. 


AF89-242.  TITLE:  Heterostructures:  Ma^rlals  and  Devices 

OBJECTIVE:  To  grow  model,  measure,  understand  and  exploit  electronic  and 
electrooptic  heterostructures. 

DESCRIPTION:  Relatively  modern  thin  film  growth  technqlues  such  as  molecular 
beam  epitaxy  (MBE)  and  metallo-organlc  vapor  phase  epitaxy  (MOCVD)  afford  the 
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ability  to  grow  electronic  films  of  high  purity  and  crystalline  perfection. 
Such  films  Include  metals,  semiconductors  and  Insulators*  Under  appropriate 
conditions,  one  type  of  material  can  be  grown  epitaxially  on  another  material; 
this  Is  known  as  heteroepitaxy.  More  recently,  heteroeplteixy  has  been 
extended  to  cases  Involving  materials  of  differing  crystal  types  and  lattice 
constants.  (GaAs  on  SI  Is  an  example  of  current  Interest).  With  these 
constraints  lifted,  within  limits,  many  novel  and  potentially  Important 
electronic  structures  can  be  visualized. 

Research  Is  sought  In  the  electronic  applications  of  heteroepitaxy  and 
heterostructures.  This  Includes  theoretical  studies  of  the  Initial  and 
subsequent  phases  of  heteroepitaxy;  materials  growth  studies  Involving 
electronic  semiconductors,  metals  and  Insulators;  the  characterization  of 
surfaces  and  heterointerfaces;  and  the  design  and  fabrication  of  electronic 
devices  Incorporating  heterostructures.  Examples  of  materials  of  particular 
Interest  Include  compound  semiconductors  such  as  the  III-V  and  Il-Vl  families, 
(e.g.,  GaAs  and  ZnSe).  Devices  of  Interest  Include  artificial  superlattices, 
quantum  well  structures,  and  electrooptic  structures  such  as  solid  state 
lasers. 


AF89--243,  TITLE:  Life  Sciences  Basic  Research 

OBJECTIVE:  To  provide  fundamental  data  In  toxicology,  neurobiology,  sensory 
Information  processing,  and  cognitive  sciences. 

DESCRIPTION:  Basic  research  In  five  areas  Is  supported: 

Toxicology:  Emphasis  Is  on  fundamental  mechanisms  that  organisms  use  to 
respond  to  toxic  chemical  exposure,  especially  chemicals  to  which  Air  Force 
personnel  are  exposed*  Primary  objectives  are  to  Identify  early  Indicators  of 
toxic  Insult,  to  elucidate  the  mechanism  of  action  of  toxic  chemicals,  and  to 
enhance  natural  detoxification  of  environmental  chemicals  through  conversion 
of  toxic  agents  Into  nontoxic  metabolites. 

Neuroscience:  Fundamental  studies  of  the .neurobiology  of  learning  and  memory, 
biological  rhythois,  fatigue,  stress,  and  arousal  are  one  area  of  emphasis. 
Proposals  for  neuroblologlcal  research  In  which  behavior  is  not  studied 
explicitly  but  which  would  clearly  further  the  understanding  of  behavior  are 
accepted.  Neuroblologlcal  research  on  visual  and  auditory  Information 
processing  and  higher  cognitive  functions  and  studies  that  bring  together 
information  about  cellular  and  neural-circuit  functions  with  Information  from 
studies  of  artificial  Intelligence  are  also  supported.  The  relationship 
between  neural  architectures  and  formal  computations  that  might  underlie 
goal-directed  behavior,  learning,  memory,  and  pattern  recognition  is 
emphasized. 

Vision:  Psychophysical  research  Is  supported  leading  to  the  discovery  and 
quantitative  modeling  of  featural  processing  mechanisms  underlying  visual 
recognition.  Contrast  detection  and  discrimination,  motion,  eye-movement, 
color,  and  stereopsls  are  examples. 

Audition:  Psychophysical  research  Is  supported  on  the  perception  of  complex 
sounds  In  normal  human  adults.  The  mechanisms  underlying  recognition,  pitch, 
localization,  and  speech  are  examples. 


307 


Cognition:  Research  Is  supported  on  cognitive  aspects  of  perception,  memory, 
learning,  representation  of  knowledge,  problem-solving,  reasoning,  and 
Judgment* 

AF89-244.  TITLE:  Research  in  Mathematics  and  Computer  Science 


OBJECTIVE:  To  stimulate  innovative  approaches  to  mathematical  modeling, 
computation,  design,  and  control  for  complex  systems. 

DESCRIPTION:  The  Air  Force  needs  Improved  analytical  and  computational 
approaches  to  modeling,  design,  and  control  of  complex  systems  occurring  in 
many  fields  of  application,  including  aerospace  structures,  robotics, 
electro-magnetic  propagation  and  fluid  flow.  Enhanced  computing  methods  and 
artificial  Intelligence  will  have  a  significant  Impact  on  our  ability  to 
design  and  control  physical  systems. 

Basic  research  is  required  in  several  areas  related  to  this  topic. 

Mathematical  models  are  required  for  many  of  the  systems  of  interest,  includ¬ 
ing  those  occurring  in  propulsion,  robotics,  and  laser  optics.  Effective 
mathematical  understanding,  using  both  analytical  and  numerical  tools,  is 
needed  for  nonlinear  equations  such  as  those  for  transonic  flow,  laser  focus¬ 
ing,  detonation,  stability  of  shear  flows,  geometrically  exact  elasticity,  and 
nonstandard  viscoelastic  media. 

Capabilities  for  solving  the  partial  differentiable  equations  modeling 
physical  systems  need  to  be  vastly  Increased.  This  calls  for  research  in 
computational  mathematics,  especially  related  to  solving  such  problems  on 
parallel  architectures.  Improvements  in  parallel  computing  environments  as 
well  as  methods  for  dynamically  mapping  algorithms  on  to  parallel 
architectures  are  needed. 

Research  is  needed  in  several  areas  of  mathematical  control  theory,  including 
adaptive  control  and  distributed  parameter  control.  Research  should  address 
novel  methods  for  dealing  with  nonlinear  dynamics  as  well  as  model  uncertainty 
and  robustness.  Research  should  focus  on  the  mathematics  of  dynamics  and 
control  in  areas  applicable  to  control  of  systems  occurring  in  large  space 
structures,  robotics,  or  control  of  fluid  flow  and  combustion  processes. 

Artificial  intelligence  approaches  may  be  combined  with  control  theory  in 
order  to  control  complex  decentralized  systems.  Research  in  Intelligent 
control  methods,  which  couples  these  two  approaches,  is  needed. 

Advances  in  software  engineering  and  knowledge-based  systems  will  be  needed  to 
implement  computational  models  and  control  algorithms.  Research  is  needed  in 
knowledge-based  systems  with  Improved  mechanisms  for  temporal  reasoning  for 
application  to  real-time  critical  problems.  Blesearch  in  software  engineering 
should  address  issues  of  reusability,  better  programming  environments,  and  the 
need  to  monitor  changes  dynamically. 

Future  Air  Force  operations  will  require  more  effective  methods  for  the  design 
of  complex  systems  and  the  optimization  of  design  with  respect  to  performance 
and  life-cycle  costs  of  the  system.  Research  in  optimization  is  needed  to 
develop  the  mathematics  necessary  to  support  and  Implement  design  optimization 
and  control.  As  part  of  this  process,  research  in  optimization  of  infinite- 
dimensional  systems  is  needed;  this  has  applications  to  such  areas  as 
structural  design  and  Integrated  structural  and  control  design.  In  order  to 
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ensure  reliability  of  these  systems,  new  approaches  are  needed  for  statistical 
reliability  analysis  of  complex  systems* 

Research  in  any  of  the  above  topics  should  stress  fundamental  and  Innovative 
research  in  mathematics  or  computer  science  and  should  have  as  a  goal 
advancing  the  state  of  knowledge  In  those  fields* 

AF89-245*  TITLE:  Novel  Techniques  in  Seismic  Detection 

OBJECTIVE:  To  devise  new  techniques  or  instrumentation  for  Improved  seismic 
detection* 

DESCRIPTION:  Selsometry  Is  based  upon  using  seismometers  which  represent 
mature  and  perhaps  dated  technology*  The  goal  is  to  incorporate  new  high- 
technology  techniques  and  instrumentation  to  devise  innovative  detection 
schemes  which  improve  accuracy,  sensitivity,  and/or  frequency  response  to 
seismic  signals* 

AF89-246*  TITLE:  Novel  Electron-Beam-Driven  Devices  for  the  Generation  or 
Amplification  of  Mirirmiter-Wave~15a31atl^£ 

OBJECTIVE:  To  advance  the  state-of-the-art  in  compact,  efficient,  high  power, 
mm-wave  vacuum  electronics* 

DESCRIPTION:  The  Air  Force  is  the  single  largest  customer  in  this  nation  for 
vacuum  electronic  microwave  devices*  In  spite  of  the  popularity  of  solldstate 
devices,  there  are  numerous  applications  in  communication,  radar,  and 
electronic  warfare  whose  power  requirements  exceed  the  capabilities  of 
available  semiconductors*  The  current  Air  Force  and  DOD  investments  in  R&D  in 
vacuum  electronics  has  been  miniscule  for  over  two  decades*  This  situation 
has  Impeded  the  rate  of  innovation  in  the  microwave  tube  industry*  At  the 
same  time,  more  demanding  DOD  requirements  are  putting  increasing  pressure  on 
the  Industry  to  produce  more  compact,  more  lightweight,  more  efficient,  and 
more  reliable  microwave  tubes*  In  addition,  future  applications  are  expected 
to  require  tube  output  at  higher  and  higher  frequencies*  The  shorter  the 
wavelength  of  radiation  desired;  the  more  intricate  and  expensive  are  the 
required  fast  wave  tube  structures*  New  tube  concepts  and  geometries  are 
needed  to  meet  these  future  needs*  In  addition,  the  physics  involved  with 
beam-plasma  interactions  offer  alternative  mm-wave  device  concepts  that  beg 
exploration*  Phase  I  efforts  should  provide  a  solid  theoretical  foundation 
for  the  new  mm-wave  amplifier  or  oscillator  concept*  Preliminary  device 
design  should  also  be  addressed*  Phase  II  should  result  in  the  design  and 
construction  of  an  actual  prototype  device  along  with  preliminary  performance 
optimization  studies*  Phase  III  should  see  the  commercialization  of  the 
device  concept* 


AF89-247*  TITLE:  Infrared  Astronomy 

OBJECTIVE:  Improve  dispersion  optics  for  ten  micron  mosaic  detector  arrays* 

DESCRIPTION:  The  operation  of  mosaic  detector  arrays  in  the  ten  micron 
spectral  region  on  large,  ground-based  telescopes  provides  stellar  images  near 
one  arcsecond  resolution,  but  such  systems  must  cope  with  the  large  thermal 
backgrounds  from  the  atmosphere  and  the  telescope*  During  operation  of  avail- 


able  mosaic  detector  arrays  in  this  spectral  region  with  a  0.1  micron  spectral 
bandpass  and  one  arcsecond  pixel  field  of  view,  the  pixel  charge  integration 
sites  approach  saturation  at  the  highest  permitted  frame  rates.  Such  a  0.1 
micron  spectral  bandpass  results  naturally  when  the  8  to  13  micron  region  of 
atmospheric  transmission  is  covered  simultaneously  across  one  axis  of  existing 
64  pixel  square  mosaic  arrays,  which  is  desired  to  minimize  corruption  of  the 
stellar  spectrum  by  temporal  changes  in  atmospheric  transmission.  A  need 
therefore  exists  for  2Ui  optical  design  for  which  the  dispersive  element  (prism 
or  grating)  spreads  the  8  to  13  micron  spectrum  across  the  64  pixels,  but  at  a 
spectral  bandpass  near  0.01  micron  per  pixel.  Discrete  tilts  of  one  of  the 
optical  elements  would  then  result  in  an  approximately  uniform,  sequentially 
sub-sampled  spectrum  at  0.02  micron  sampling  interval.  Required  design 
attributes  include  operation  near  4  degrees  absolute  temperature,  rejection  of 
radiation  outside  the  f/27  telescope  beam,  overall  transmission  approaching 
50%,  and  construction/alignment  capability  without  recourse  to  exotic  materi¬ 
als  or  technqiues.  As  an  optional  requirement,  the  offeror  is  invited  to 
consider  simple  fore-optics  at  the  telescope  focus  which  would  minimize  the 
effects  of  atmospheric  turbulence  on  the  spatial  position  of  the  star  on  the 
mosaic  array. 


AF89-248.  TITLE:  Emerging  Technologies  Resulting  in  Lighter  Aircraft, 
Increased  Engine  PefTcTfStrce^' ariJ  lmpfwe3''Be8rgtr'TooT8^'~' 

OBJECTIVE:  Improvements  in  Aircraft  Structure,  Scramjet,  and  Aerodynamic 
Design  Technologies. 

DESCRIPTION:  The  National  Aero-Space  Plane  is  providing  a  quantum  Jump  in 
aerospace  technologies  by  Investigating  new  and  innovative  solutions.  Its 
goal  is  a  Mach  25  air  breathing  scramjet  vehicle  capable  of  single  stage  to 
orbit.  Emerging  technologies  providing  significant  performance  improvements 
for  the  aircraft  will  be  considered.  Phase  1  must  show  experience  and 
understanding  of  the  relative  Importance  of  the  technologies.  It  must  also 
provide  detailed  drawings,  specifications,  and  test  procedures  for  the 
proposed  technologies.  Phase  2  requires  prototypes  and  associated  test 
results  demonstrating  decreased  weight.  Increased  scramjet  performance,  or 
improved  aerodynamic  design  tools  without  Increased  liabilities. 


AF89-249.  TITLE:  Hypervelocity  Space  Vehicle  Interactions  and  Signatures 

OBJECTIVE:  Prototype  flight  sensors  to  measure  aircraft/engine  radiance  and 
emlsslvlty. 

DESCRIPTION:  Sensors  are  needed  to  measure  electromagnetic  radiation  and 
chemical  emissions  on  hypersonic  aircraft.  Sensors  should  be  capable  of 
measuring  fuselage,  engine,  exhaust,  outgasses,  or  plasma  sheath  electro¬ 
magnetic  spectrums  (in  the  Infrared,  visible,  or  ultraviolet  ranges).  Phase  1 
must  demonstrate  understanding  of  the  phenomenon,  sensors,  and  applications. 

It  must  provide  detailed  designs  of  the  proposed  sensor  and  the  test 
procedures  planned  for  proving  the  concept.  Phase  2  produces  the  prototypes, 
test  results,  and  then  analyzes  the  data  against  prediction  performance. 


AF89-250.  TITLE:  High  Temperature  (20Q0-f  C)  Instrumentation 
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OBJECTIVE:  Prototypes  and  associated  test  results  of  high  temperature  (2000+ 
C)  dynamic  pressure,  strain,  temperature  gages  and/or  acoustic  microphones* 


DESCRIPTION:  High  temperature  (2000-5000  C)  Instrumentation  Is  required  for 
testing  the  materials,  structures,  and  aerodynamics  of  hypervelocity  vehicles. 
Specifically  dynamic  pressure,  strain,  temperature  gages  and/or  acoustic 
microphones  need  to  be  developed  and  tested.  Such  Instruments  could  be  used 
In  ground  based  facilities  or  eventually  developed  Into  flight  weight  systems 
for  hypervelocity  research  aircraft.  Phase  1  efforts  need  to  demonstrate 
experience  and  knowledge  In  high  temperature  Instrumentation  as  well  as 
detailed  designs  for  a  prototype.  Phase  2  must  produce  prototypes  and  test. 


AF89-251.  TITLE:  High  Temperature  Fasteners  and  Attachment  Techniques 


OBJECTIVE:  Prototype  fasteners,  specifications,  attachment  techniques  and 
experimental  test  results. 

DESCRIPTION:  High  temperature  (2000-5000  C)  structures  are  composed  of 
components  which  need  to  remain  attached  together.  In  structural  testing  this 
Includes  attaching  strain  gages  to  test  specimens.  Carbon/Carbon,  Ceramic 
Matrix,  and  cooled  Titaniums  are  examples  of  high  temperature  structural 
components  requiring  attachment  to  one  another.  The  Phase  1  efforts  need  to 
show  knowledge/experlence  In  fasteners  and  attachment  techniques  In  addition 
to  detailed  designs  for  the  fasteners.  Phase  2  must  proceed  to  develop  the 
prototypes  and  test. 


AF89-252.  TITLE:  Klnet^s  Turbulence  Interaction  In  Reacting  Flows 

OBJECTIVE:  Kinetics  turbulence  computer  codes  for  reacting  flows. 

DESCRIPTION:  Hypervelocity  (Mach  6-25)  aerodynamic  simulation  requires 
further  refinement  of  the  kinetics  and  turbulence  models  for  the  reacting 
flows  of  the  air  stream.  Phase  1  must  show  an  understanding  of  the  state  of 
the  art  In  simulation  and  the  kinetic  turbulence  Interactions.  Phase  2  must 
provide  the  computer  code  describing  the  turbulence. 


AF89-253.  TITLE:  Finite  Rate  Chemistry  Algorithms  for  Hypersonic  Flows 

OBJECTIVE:  Improved  computer  algorithms  for  the  finite  rate  chemistry  In 
hypersonic  flows. 

DESCRIPTION:  Hypervelocity  (Mach  6-25)  aerodynamic  simulation  requires 
Improved  algorithms  to  describe  the  chemistry  In  the  air  flow.  Improvements 
In  the  finite  chemistry  calculations  are  of  specific  Interest. 


AF89-254.  TITLE:  Global  Communication  Strategies  for  Hypersonic  Vehicles 

OBJECTIVE:  Improved  test  control  strategies  and  centers  for  hypersonic  flight 
tests. 

DESCRIPTION:  Testing  hypervelocity  (Mach  25)  vehicles  provide  a  new  problem 
to  traditional  aircraft  test  ranges.  The  higher  speed  vehicles  no  longer 
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reaaln  within  the  confines  of  the  range,  or  even  the  country,  but  still 
require  continuous  communications  and  telemetry.  Phase  1  studies  must 
describe  available  systems  and  those  planned  to  be  operational  by  Hay  1995. 

The  studies  should  show  how  the  appropriate  systems  could  be  integrated  to 
form  a  single  point  test  control  center.  Phase  2  should  form  a  demonstration 
single  point  test  control  center  and  exercise  the  the  world-wide  telemetry  and 
coomunlcations . 


AF89-235.  TITLE:  High  Temperature  Non-lntruslve  Diagnostic  Instruments  for 
Flow  field  MeasurementyTwT£fi~'Si3"Vl'tKout"  chemistfy)'  ’  '  '  '  ' 

OBJECTIVE:  Prototype  Instruments  with  test  results  demonstrating  their 
sensitivity  and  accuracy. 

DESCRIPTION:  Non-lntruslve  diagnostic  Instruments  and  techniques  are  required 
for  experiments  with  high  temperature  (2000-5000  C)  aerodynamic  flow  fields. 
The  Instrumentation  must  be  capable  of  working  in  flow  fields  with  chemistry 
as  well  as  those  without  chemistry.  Phase  1  should  demonstrate  knowledge  of 
existing  measurement  techniques  and  provide  detailed  drawings  of  proposed  new 
or  improved  instruments.  Phase  2  must  build  and  test  prototype  Instruments. 


AF89-256.  TITLE:  Visibility  Requirements  for  Non-Instrumented  Landing 

OBJECTIVE:  Minimum  visibility  requirements  and  the  supporting  statistical 
analysis  of  experimental  studies. 

DESCRIPTION:  All  aircraft  limit  the  pilot's  external  field  of  view  to  some 
degree,  but  the  minimum  field  of  view  required  for  non-instrumented  landing  an 
aircraft  is  undefined.  Non-instrumented  landings  are  manual  landings  using 
only  aircraft  performance  Indicators  and  visual  cues  of  the  approaching  land¬ 
ing  strip.  They  do  not  depend  on  any  automated  landing  devices,  communica¬ 
tions,  or  external  sensors  such  as  radar.  Research  Is  required  to  Identify 
the  minimum  field  of  view  required.  Experimental  results  and  statistical 
analysis  are  expected.  Phase  1  should  demonstrate  an  understanding  of  the 
problem.  It  should  then  provide  the  experimental  procedure  and  statistics  to 
be  used  In  defining  the  minimum  requirements.  Phase  2  will  contain  the 
experiments  and  analysis.  The  quantitative  requirements  for  a  minimum  field 
of  view  and  a  final  live  flight  demonstration  of  the  minimum  requirements  is 
expected. 


AF89-257.  TITLE:  Multiple  Mode  Optical  Switches  for  Fiber  Optic  Networks 

OBJECTIVE:  Prototype  optical  switches,  specifications,  and  test  data. 

DESCRIPTION:  Optical  analysis  techniques  are  requiring  multiple  mode  switches 
In  fiber  optic  networks.  Multiple  mode  switches  allow  multiple  samples  for  a 
single  analysis  and  several  different  techniques  to  be  applied  through  the 
same  network.  Switches  must  demonstrate  Improvements  In  radiation  fidelity, 
reliability,  switching  speed,  and/or  alternative  paths  beyond  the  current 
state  of  the  art.  Phase  1  will  identify  current  switch  designs  and  their 
specifications.  It  will  also  Identify  the  proposed  Improvements  or 
alternatives.  Phase  2  will  produce  prototypes  and  test  results  to  confirm 
expectations. 
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Submission  of  Proposals 


The  responsibility  for  carrying  out  DARPA's  SBIR  Program  rests  with  the  Program 
Management  Office.  The  DARPA  Coordinator  for  SBIR  is  Dr.  Bud  Durand.  DARPA 
invites  the  small  business  community  to  send  proposals  directly  to  DARPA  at  the 
following  address: 

DARPA/PM/SBIR 
Attention:  Dr.  Bud  Durand 
1400  Wilson  Boulevard 
Arlington,  VA  22209-2308 

The  proposals  will  be  processed  in  the  Program  Management  Office  and 
distributed  to  the  appropriate  technical  office  for  evaluation  and  action. 

)  DARPA  has  identified  47  technical  topics  to  which  small  business  may  respond. 

A  brief  description  of  each  topic  is  included  below.  The  topics  originated 
from  DARPA  technical  offices. 

DARPA's  charter  is  to  help  maintain  U.S.  technological  superiority  over,  and  to 
prevent  technological  surprise  by,  its  potential  adversaries.  Thus,  the  DARPA 
goal  is  to  pursue  as  many  highly  imaginative  and  innovative  research  ideas  and 
concepts  with  potential  military  applicability  as  the  budget  and  other  factors 
will  allow.  In  the  early  years  of  the  SBIR  program  most  of  the  promising  Phase 
I  proposals  could  be  funded,  but  as  the  program  popularity  increased,  this 
became  more  and  more  expensive.  DARPA  therefore  instituted  program  changes  to 
fund  more  Phase  Is.  These  included  increasing  the  number  of  SBIR  topics,  and 
setting  more  funds  aside  for  Phase  I  proposals.  In  order  to  do  this  and  still 
have  a  reasonable  amount  of  funds  available  for  the  further  development  of 
promising  Phase  Is,  the  Phase  II  limit  has  been  lowered  to  $250,000. 

DARPA  selects  proposals  for  funding  based  upon  technical  merit  and  the 
evaluation  criteria  contained  in  this  solicitation  document.  As  funding  is 
limited,  DARPA  reserves  the  right  to  select  and  fund  only  those  proposals 
considered  to  be  superior  in  overall  technical  quality.  As  a  result,  DARPA  may 
not  fund  proposals  in  each  and  every  topic  area.  Conversely,  DARPA  may  fund 
I  more  than  one  proposal  in  a  specific  topic  area  if  the  technical  quality  of  the 

proposals  in  question  is  deemed  superior. 
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DEFENSE  ADVANCED  RESEARCH  PROJECTS  AGENCY 
FY  1989  Small  Business  Innovation  Research  Topics 


1.  Investigation  of  Knowledge- Based  Processing  Techniques  to  Seismic  Waveform 
Analysis 

2.  Analysis  of  Multi -Spectral  Space  Photography  to  Determine  Geological  and 
Geophysical  Ground  Features 

3.  Fusion  of  Information  from  Synthetic  Aperture  Radar  (SAR),  Multi -Spectral 
Images,  and  Topographic  Data  to  Detect  Ground  Disturbances  Caused  by  Large 
Explosions 

4.  Investigation  of  Potential  Applications  of  Neural  Network  Architecture  to 
Seismic  Processing  Problems 

5.  Techniques  for  Passive  Imaging  of  Spatially-Distributed  Radiation  Sources 

6.  Development  of  Artificial  Intelligence  (AI)  Applications  for  Automated 
Review  of  Documents  Created  on  Word  Processors  for  Compliance  with 
Security  Guidelines 

7.  Unconventional  Sensors 

8.  Applications  of  Acoustic  Charge  Transport  Devices 

9.  Lower  Echelon  Reconnaissance  Surveillance  and  Target  Acquisition  (RSTA) 
Systems 

10.  High  Power  Active  Acoustic  Cancellation 

11.  Hunter/Killer  Countermine  Systems 

12.  High  Velocity  Antitank  Rocket  Having  a  Very  Low  Minimum  Effective  Range 

13.  Lightweight  Sea-Launched  Kinetic  Energy  Anti-Satellite  System  (ASAT) 

14.  Basic  Research  into  Metallurgy  of  Heavy  Metals  at  High  Temperature  and 
High  Flow  Rates 

15.  Innovative  Methods  for  Reducing  Costs  of  Guided  Munitions 

16.  Innovative  Applications  of  New  Lightweight/Low  Cost  Inertial  Measurement 
Unit  (IMU)  Technology  for  Precision  Guided  Munitions 

17.  Relocatable  Target  Detection  and  Targeting  Technology 

18.  Intuitive  Cockpit  Displays  for  Fighter  Aircraft 

19.  Superconducting  Focal  Plane  Arrays 
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20.  Remotely  Piloted  Vehicle  (RPV)  Technology 

21.  Application  of  New  Materials  for  Lighter-than-Air  Vehicles  (Balloons, 
Airships,  and  Hybrids) 

22.  Low  Observable  Technology  for  Infrared  Suppression  on  Aircraft 

23.  Radar  Cross-Section  Reduction  Techniques  Applicable  to  In-band  Antenna 
Scattering 

24.  Moving  Target  Detection  and  Tracking  Technology 

25.  Tools  for  Precision  Machining  of  Brittle  Materials 

26.  Material  Structures  for  3-0imens1onal  Non-Volatile  Mass  Storage 

27.  Soft  Kill  of  Fielded  Weapon  Systems 

28.  Testing  and  Packaging  Technology  for  Multi -Gigahertz  Bandwidth,  High 
Pinout  Density  Digital  Circuits 

29.  Device  Applications  of  Self -Assembling  Microstructures 

30.  Supercritical  Fluid  Technology  for  Retired  Weapon  Deactivation 

31.  Techniques  and  Design  for  Wide-Band  Correlation  of  Digital  or  Analog  Data 
Streams 

32.  Improving  Mechanical  Strength  and  Toughness  of  High  Temperature  (>90°K) 
Ceramic  Superconductors 

33.  Fabrication  and  Processing  of  Non-Graphite  Fibers  Compatible  with  Ceramic 
and  Intermetall ic  Matricies 

34.  Assessment  of  Countermeasure  Materials  by  Combat  Modelling 

35.  Precusors  for  Drganometall ic  Chemical  Vapor  Deposition  of  Compound 
Semiconductors 

36.  Reconstruction  and  Enhancement  of  Signal  (Including  Images,  Acoustics) 

37.  Coatings  for  Fibers  and  Particulates  in  High  Temperature  Composites 

38.  Application  of  Case-Based  Reasoning 

39.  Development  of  Image  Understanding  Environments 

40.  Underwater  Communications 

41.  Low-Cost  Hydrophone  Technology 

42.  Dptical  Characteristics  of  the  Dcean 

43.  High  Speed  Merchant  Ship  Concepts 
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44.  Radar  Ocean  Imaging 

45.  Wavelength  Conversion  Techniques  for  Mid-Infrared  Laser  Source 

46.  Anti -Jam  Electronic  Processing  Techniques  for  Protection  against 
Continuous  Wave  (CW)  and  Pulsed  Lasers 

47.  Novel  Methods  for  Protection  of  Personnel  Against  Lasers 
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DARPA89-001 


w^ygfQnn  Analysis 

DARPA  Is  Interested  In  novel  techniques  In  which  Information  gained  from 
knowledge  of  specific  features  of  signal  generation  or  propagation  can  be 
utilized  In  advanced  seismic  processing  systems. 

Work  Is  also  sought  on  knowledge-based  methods  which  examine  populations  of 
seismic  signals  and  extract  features  which  can  be  used  to  enhance  the 
detection,  location,  and  Identification  of  seismic  events.  A  particular  need 
Is  for  applications  to  high-frequency  arrays. 


DARPA89-002  Analysis  of  Multi -Spectral  Space  Photography  to  Determine 
Geological  and  Geophysical  Ground  Features 

DARPA  Is  Interested  In  development  of  methods  which  use  multi -spectral  space 
photography  (e.g.,  SPOT,  LANDSAT)  to  Identify  and  characterize  rock  mineralogy, 
active  and  ancient  faults,  contacts  between  geological  formations,  lineaments, 
etc.  Included  In  these  desired  studies  are  methods  which  can  determine 
physical  features  of  rock  types  based  on  their  spectral  emissivlty.  Some 
emphasis  Is  needed  on  whether  or  not  rock  formation  have  been  recently 
disturbed  or  not. 

In  this  work  sought.  Interest  Is  on  both  development  of  fundamental  techniques 
and  on  well  focused  Integrated  experimental  case  studies  which  combine  multi- 
spectral  space  Imagery  with  ground  observations.  Integration  with  existing 
geological  maps  should  be  considered. 


0ARPA89-003  Fusion  of  Information  from  Synthetic  Aoerature  Radar  (SARI i 
Multi -Spectral  Images,  and  Topographic  Data  to  Detect  Ground 
Disturbances  bv  Large  Explosions 

DARPA  is  Interested  In  developing  technologies  which  exploit  the  diversity  of 
Information  contained  In  various  physical  observations  of  areas  near  large 
underground  nuclear  explosions. 

Methods  are  sought  which  can  detect  the  effects  of  an  underground  nuclear  test 
when  observations  are  made  before  and  after  the  explosions,  and  to  determine 
features  of  the  ground  disturbances  which  are  Indicative  of  features  of  the 
explosion. 


DARPA89-004  Investigation  of  Potential  Applications  of  Neural  Network 
Architecture  to  Seismic  Processing  Problems 

DARPA  Is  Interested  In  work  which  Investigates  neural  network  architecture  and 
methods  to  evaluate  seismic  waveforms  for  extraction  of  parameters  for  seismic 
event  Identification.  The  application  Is  the  differentiation  between  signals 
from  naturally  occurring  events  and  those  from  explosions. 
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Novel  methods  for  the  Integration  of  neural  networks  with  advanced  seismic  data 
processing  systems  and  knowledge-based  seismic  processing  systems  are  desired. 
Methods  for  the  extraction  of  parametric  information  from  large  volumes  of 
seismic  waveform  data  in  order  to  develop  new  methods  for  identifying  specific 
seismic  phases  are  desired. 


DARPA89-005  Techniques  for  Passive  Imaging  of  Spatially-Distributed 
Radiation  Sources 


DARPA  is  interested  in  exploring  possible  methods  for  processing  measurements 
of  passive  radiation  emitted  by  nuclear  sources  over  a  broad  spectrum  of 
energies.  Measurements  include  those  of  neutron  and  gamma  rays.  Methods  are 
sought  which  can  sample  the  radiation  flux  to  determine  the  spatial  extent  and 
variation  in  intensity  as  a  function  of  position  for  unique  radiation  sources. 


DARPA89-006  Development  of  Artificial  Intelligence  (All  Applications  for 
Automated  Review  of  Documents  Created  on  Word  Processors  for 
Compliance  with  Security  Guidelines 

The  DARPA  Security  Division  is  interested  in  developing  software  for  the 
purpose  of'proofreading"  documents  for  proper  classification  markings.  The 
software  shall  include  the  following. 

(1)  Classification  marking  criteria  in  accordance  with  organization 
policy  and  regulation  (Executive  Order  12356,  DoD  5200. 1-R,  and  DoD 
5220.22-S-2). 

(2)  Prompts  to  suggest  missing  classification  markings  where  applicable. 


DARPA89-007  Unconventional  Senso’^s 

Modern  military  craft  generally  emphasize  a  reduction  of  observable  signature 
(radar,  infrared,  visible,  etc.)  to  enhance  their  battlefield  survivability. 

In  addition,  modern  forces  can  be  expected  to  take  full  advantage  of  cover, 
concealment,  and  deception  techniques.  These  factors  will  combine  to  reduce 
the  effectiveness  of  conventional  military  sensor  systems  in  the  detection  and 
classification  of  targets. 

In  light  of  such  efforts  to  reduce  the  effectiveness  of  conventional  systems, 
DARPA  is  interested  in  examining  unconventional  sensing  concepts  which,  though 
perhaps  less  capable,  in  a  general  sense  posses  special  characteristics  which 
make  them  desirable  or  even  required  for  target  detection,  tracking,  or 
classification/identification.  Such  sensors  may  seek  to  exploit  unusual  target 
signatures  which  are  perhaps  unsuppressed,  or  use  a  form  of  energy  which  is 
less  affected  by  current  conventional  techniques.  The  interest  includes 
specialized  sensor  concepts  that  may  have  been  previously  discarded  but  merit 
reexamination  in  light  of  technological  advances  in  signal  processing, 
components,  or  other  underlying  technologies. 
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All  military  target  classes  are  of  Interest,  Including  ground  based  moving  and 
stationary  and  airborne  fixed  wing  and  rotary.  Similarly,  a  wide  variety  of 
sensor  platforms/configuratlon  are  of  Interest,  Including  ground  bases, 
airborne  manned  and  unmanned,  unattended,  and  active  or  passive,  distributed, 
netted,  or  point.  Sensor  performance  requirements  should  be  commensurate  with 
envisioned  platform,  configuration,  and  application.  For  example,  detection 
range  from  suppressed/hidden  targets  can  be  significantly  less  for  an  airborne 
sensor  In  a  cued  search  than  for  a  standoff  surveillance  sensor. 


DARPA89-008  Applications  of  Acoustic  Charge  Transport  Devices 

Acoustic  Charge  Transport  (ACT)  technology  has  evolved  In  recent  years  from  a 
basic  research  activity  to  the  demonstration  of  ACT  devices  which  are  suitable 
for  application  on  6.2  and  6.3  developmental  systems.  ACT  devices  are  sampled- 
analog  signal  processing  elements  similar  In  some  respects  to  both  charge- 
coupled  devices  and  surface  acoustic  wave  devices,  but  without  the  more  serious 
limitations  of  either  of  those  older  technologies.  The  devices  demonstrated  to 
date  or  under  development  Include  digitally  programable  transversal  filters, 
fixed  and  programmable  vector  processors,  correlators,  analog  memories, 
convolvers,  and  various  hybrid  structures.  These  devices  all  offer  extremely 
wide  bandwidths  and  dynamic  range,  low  noise  operation,  and  the  advantages  of 
Implementation  as  monolithic  Gallium  Arsenide  Integrated  circuits.  Ultimately, 
the  Integration  of  ACT  devices  with  digital  processing  elements  on  the  same 
chip  will  provide  extremely  powerful  and  compact  processor  structures. 

The  application  areas  for  ACT  devices  Include  radar  and  radar  ECM,  electronic 
support  measures,  and  communications  systems.  The  devices  allow  for  enhanced 
performance  of  conventional  concepts  as  well  as  making  possible  new.  Innovative 
approaches.  Proposals  which  address  the  exploitation  of  ACT  technology  and 
devices  for  military  systems  are  of  current  Interest  to  DARPA.  Any  novel 
application  concept  will  be  considered,  ranging  from  Insertion  Into  existing 
systems  to  entirely  new  system  or  sub-system  concepts  made  potentially  feasible 
because  of  ACT.  Novel  ACT  device/processor  architectures  and  their 
applications  are  also  of  Interest,  Including  research  In  fabrication, 
production  and  testing  of  such  devices. 


DARPA89-009  Lower  Echelon  Reconnaissance  Surveillance  and  Target  Acquisition 
(RSTA)  Systems 

There  Is  a  need  for  a  surveillance  system  capable  of  detecting  and  locating 
enemy  targets  such  as  fixed  Installations,  command  posts,  ground  vehicles, 
helicopters  and  low  flying  aircraft  of  concern  to  the  combat  force  lower 
echelons  such  as  the  brigade  level.  The  brigade  commander  has  few  assets  to 
observe  the  area  and  range  of  his  responsibilities  and  must  rely  on  data  from 
upper  echelon  sensors  which  may  not  provide  Information  in  sufficient  time  to 
appropriately  react. 

Typically,  range  coverage  required  for  the  brigade  surveillance  system  would  be 
from  the  Forward  Line  of  Troops  (FLOT)  to  about  30  Km  beyond  the  FLOT.  The 
ground  targets  may  be  on  roads  or  In  assembly  areas  and  may  be  obscured  to  a 
ground  level  observer  by  terrain.  Enemy  helicopters  flying  nap-of-the-earth 
may  also  be  similarly  blocked  by  terrain. 
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The  goal  of  this  research  program  Is  to  assess  new  and  novel  concepts  for  the 
surveillance  and  target  acquisition  system  functioning  at  the  brigade  level. 

The  following  topics  are  subsets  of  the  overall  system  capabilities  that  may  be 
studied  as  a  separate  task  or  In  combination: 

(1)  The  sensor  or  combination  of  sensors  must  detect  and  locate  targets 
with  a  high  probability  of  detection  while  keeping  the  false  alarm 
rate  low.  The  sensors  must  perform  In  all  weather  and  battlefield 
environments. 

(2)  An  assessment  of  the  trade-offs  Involved  in  deploying  the  sensors  at 
ground  level,  on  quick  erectable  masts  or  on  an  unmanned  aerial 
vehicle  (UAV). 

(3)  Concepts  for  low-cost,  easily  and  quickly  launched  and  simply 
recoverable  UVA  platforms  capable  of  deploying  surveillance  sensors. 

(4)  Methods  and  concepts  for  providing  the  surveillance  data  gathered  by 
the  sensors  In  near-real  time  to  a  central  Information  processing 
station  In  which  the  data  is  assimilated  to  display  forces  or  target 
data  so  as  to  provide  situation  assessment,  targeting  and  weapons 
assignment  functions. 


DARPA89-010  High  Power  Active  Acoustic  Cancellation 

Detection  or  cueing  due  to  acoustic  emissions  Is  an  area  of  concern  for 
numerous  land  combat  systems  and  missions.  These  Include  artillery,  tracked 
vehicles,  helicopters,  and  various  special  operations  equipment.  Analysis  and 
development  Is  desired  of  systems  capable  of  generating  cancellation  signals  In 
real  time  and  coupling  these  to  high  power,  responsive  sound  generation  systems 
capable  of  canceling  or  minimizing  the  acoustic  emissions  of  the  above  systems. 
Analysis  should  Include  considerations  of  affordability,  size  and  weight,  and 
operational  suitability  of  the  objective  system. 


DARPA89-011  Hunter/Killer  Countermine  Systems 

Research  and  development  Is  desired  for  systems  capable  of  both  detecting  and 
destroying  land  mines.  These  systems  will  typically  have  two  modes  of 
operation:  a  "hunter"  mode  which  uses  relatively  modest  amounts  of  power  and 
achieves  a  high  rate  of  forward  movement,  and  a  "killer"  mode  In  which  maximum 
energy  Is  focused  on  suspected  mine  detections,  and  which  results  In  a  certain 
kill  If  a  mine  Is  present.  A  capability  against  all  types  of  mines  Is  desired; 
these  Include  metalllc/non-metalllc  and  burl ed/surface- land.  Analysis  should 
also  Include  consideration  of  affordability,  size  and  weight,  and  operational 
suitability  of  the  objective  system. 
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DARPA89-012 


Effective  Range 

Current  high  velocity  antiarmor  rockets  require  a  relatively  long  range  and 
time  of  flight  to  reach  effective  velocity.  This  condition  renders  such 
weapons  ineffective  at  close  range  and  provides  the  target  with  critical 
reaction/response  time  at  longer  ranges.  It  is  desirable  to  develop  a  high 
velocity  rocket  boosted  munition  which  could  be  tube  or  recoilless  rifle 
launched,  accelerate  to  effective  velocity  within  a  very  short  range  (300M), 
and  be  effective  against  modern  tank  armors. 


DARPA89-013  Lightweight  Sea-Launched  Kinetic  Energy  Anti -Satellite  System 
(ASATl 

OARPA  and  the  U.S.  Navy  are  interested  in  combining  their  lightweight  KEW  type 
warheads  with  advanced  sea-based  launcher  concepts  to  develop  an  affordable 
system  for  countering  satellite  threats  to  naval  task  forces.  The  rapid 
advances  made  recently  in  miniaturization  in  the  various  fields  of  computers, 
GPS  position/velocity  determination,  maneuvering  propulsion  units,  seekers  and 
sensors,  make  lightweight  low-cost  mobile  sea-based  ASATs  feasible.  Sea-based 
mobility  allows  the  launch  of  smart  ASAT  weapons  against  low-altitude  high 
threat  enemy  ocean  surveillance  systems  which  form  a  key  element  in  targeting 
naval  forces.  Additional  intercept  capability  is  possible  against  satellites 
of  the  Molniya  type  orbits  launched  at  or  near  their  perigee  points.  First 
orbit  capability  is  obtainable  with  sea  launch  assets  not  involving  aircraft, 
located  at  or  near  the  apsidal  points  of  key  Soviet  space  launch  complexes. 
These  points  are  located  in  the  South  Pacific.  Innovative  concepts  for  the 
combining  components,  technologies  and  innovative  logistics  to  address  this 
requirement  are  needed. 


DARPA89-014  Basic  Research  into  Metallurgy  of  Heavy  Metals  at  High 
Temperature  and  High  Flow  Rates 

Research  into  the  metallurgy  of  Depleted  Uranium,  Tantalum  and  other  heavy 
metals  as  experienced  during  warhead  detonation.  An  illustration  of  the 
problem  is  the  variability  in  penetration  performance  (Factors  up  to  2)  of 
developmental  heavy  metal  liner  warheads  (Shaped  charges  in  EFPs). 


DARPA89-015  Innovative  Methods  for  Reducing  Costs  of  Guided  Munitions 

Recent  advances  in  focal  plane  arrays  and  strapdown  guidance  can  result  in 
advantageous  missile  designs  where  both  the  seeker  and  the  inertial  measurement 
unit  (IMU)  are  hard  mounted  to  the  missile  body.  However,  these  designs  are 
susceptible  to  vibrations  induced  by  engine  firings  or  aerodynamic  noise.  The 
seeker  can  experience  jitter  and  hence  image  smear.  Potential  payoffs  for 
strapdown  guidance  include  major  reductions  in  cost,  weight  and  mechanical 
complexity.  Innovative  concepts  and  design  approaches  are  needed  for  small 
missiles  and  terminally  guided  submunitions  (TGSM's). 
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DARPA89-016 


Measurement  Unit  fIMU)  TechnolOQV  for  Precision  Guided  Munitions 

In  the  past  several  years,  new  candidates  have  emerged  for  lightweight  and  low 
cost  Inertial  measurement  units  (IMUs).  Technologies  such  as  fiber  optics, 
vibrating  quartz,  tuning  forks,  and  other  have  been  successfully  employed  for 
sensing  both  angular  rate  and  lateral  acceleration.  Also,  advances  in  custom 
electronics  have  enabled  packaging  complex  navigation  processing  in  a  small 
weight  and  volume.  DARPA  is  interested  in  potential  applications  of  these 
emerging  IMUs  for  small  guided  projectiles.  For  example,  can  the  addition  of 
an  IMU  improve  the  accuracy  of  a  tank  or  howitzer  round  such  that  cost  per  kill 
Is  significantly  reduced.  Also,  how  can  an  IMU  be  integrated  into  currently 
fielded  rounds.  Other  issues  include  dealing  with  a  high  "G”  launch 
environment  and  post  launch  alignment. 


DARPA89-0I7  Relocatable  Target  Detection  and  Targeting  Technology 

The  Defense  Advanced  Research  Projects  Agency  is  investigating  the  technology 
for  detecting  and  targeting  strategic  targets  which  are  capable  of  relocating 
on  a  frequent  basis.  Examples  of  this  category  of  target  are  rail -mobile  and 
road-mobile  intercontinental  ballistic  missiles.  Because  of  the  location 
uncertainty,  targeting  acquisition  systems  are  required  which  are  often  based 
on  imaging  sensors  that  rely  on  distinguishing  the  target  from  the  background 
using  visible,  infrared  or  radar  portions  of  the  spectrum.  However,  detection 
capability  is  degraded  if  the  target  is  located  in  a  heavily  cluttered 
environment  and  employs  active  deception  and  denial  techniques  (e.g., 
camouflage). 

If  the  target  location  is  uncertain  or  has  changed  before  commit  of  a  weapon, 
automatic  target  cueing/recognition  techniques  may  be  required  to  handle  the 
large  number  of  images  generated  during  the  search  to  reacquire  the  target. 
Possible  approaches  may  take  advantage  of  other  regions  of  the  electromagnetic 
spectrum,  of  unique  signature  phenomenology  of  man-made  versus  natural  objects, 
of  innovative  sensor  combinations,  or  of  innovative  sensor  processing 
technology.  Strong  emphasis  will  be  placed  on  truly  innovative  concepts  that 
offer  the  potential  for  significant  improvement  in  capability,  even  if  there  is 
technological  risk.  Proposals  must  include  a  discussion  of  how  the  technology 
would  be  operationally  useful.  It  is  anticipated  that  the  investigation  of 
these  technologies  would  be  divided  into  two  phases: 

(1)  Concept  definition  and  analysis.  The  concept  definition  will  include 
the  operational  architecture  and  emphasize  how  the  innovative 
approach  will  contribute  to  improved  effectiveness.  The  analysis 
will  include  theoretical  development  based  on  physical  principles  as 
well  as  an  analytical  assessment  of  available  experimental  data. 

(2)  Demonstration.  Based  upon  successful  conceptual  analysis,  a 
laboratory  demonstration  will  be  developed  to  verify  the  technical 
approach. 
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DARPA89-018  Intuitive  Cockpit  Displays  for  Fighter  Aircraft 

OARPA  is  interested  in  innovative  concepts  to  increase  the  effective  bandwidth 
by  which  information  is  communicated  between  on-board  computers  and  fighter 
pilots.  The  symbology  of  current  cockpit  systems  has  evolved  from  mechanical 
Instruments.  In  a  quite  separate  environment,  the  man/machine  interface  for 
personal  computers  has  evolved  along  a  separate  path,  unhindered  by  a 
mechanical  predecessor.  The  result  has  been  a  significant  growth  in  the 
ability  of  the  user  to  comprehend  the  machine's  recommendations. 

Based  on  historical  trends,  the  information  processing  capability  that  will  be 
Installed  in  future  fighter  aircraft  is  likely  to  increase  by  one  to  two  orders 
of  magnitude  per  decade.  The  ability  to  communicate  the  conclusions  of  the  on¬ 
board  machine  intelligence  to  the  human  operator  are  limited  by  the  effective 
display  bandwidth.  Without  some  new  display  concepts,  it  is  questionable 
whether  future  systems  can  expand  the  capability  of  the  pilot  to  interpret  and 
use  the  information  that  the  machine  can  make  available. 


0ARPA89-019  Superconducting  Focal  Planes 

OARPA  is  interested  in  technology  implementing  high  temperature  superconductors 
in  focal  planes.  Wavelengths  of  primary  interest  are  in  the  long  wavelength 
Infrared,  but  there  is  also  interest  in  both  shorter  (towards  visible)  and 
longer  (towards  millimeter  wave)  wavelengths.  The  demonstration  of  new 
detector  phenomena  is  of  interest,  but  the  long  term  goal  is  to  produce  an  all 
superconducting  focal  plane.  The  demonstration  of  pre-processor  electronics, 
such  as  analog  to  digital  converters,  multiplexers,  and  the  interface  between 
these  elements  and  the  detector  is  of  interest. 


DARPA89-020  Remotely  Piloted  Vehicle  fRPVl  Technology 

In  recent  years  services  have  desired  to  field  Remotely  Piloted  Vehicles  (RPVs) 
which  are  highly  reliable,  provide  increased  utility  and  are  cost  effective. 
This  situation  has  placed  greater  emphasis  on  achieving  combinations  of  higher 
altitude,  longer  endurance,  greater  payload  capacity,  higher  reliability  and 
increased  survivability.  To  achieve  these  more  efficient/cost  effective 
systems  it  is  necessary  to  exploit  various  technology  areas  and  extend  the 
state-of-art.  New  and  innovative  approaches  proposed  should  provide  technology 
development  which  will  yield  more  capable  systems  to  fulfill  the  future  needs 
of  the  Master  Plan. 


DARPA89-021  Application  of  New  Materials  for  Liohter-Than-Air  Vehicles 
(Balloons.  Airships,  and  Hybrids) 

The  Defense  Advanced  Research  Projects  Agency (DARPA)  is  interested  in 
developing  materials  technology  required  to  support  Lighter-than-Air  (LTA) 
systems.  Technologies  to  be  pursued  must  be  shown  to  have  demonstrably  better 
first  order  characteristics  than  materials  used  with  existing  LTA  systems. 
First  order  characteristics  of  interest  include,  but  are  not  limited  to, 
weight,  strength,  UV-resi stance,  and  helium  permeability. 
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The  scope  of  this  effort  will  be  to  take  new,  but  existing,  high  performance 
materials  and  develop  and  evaluate  their  applicability  to  real  LTA  systems. 
Areas  of  special  interest  include:  bonding  technology,  handling 
characteristics,  pin  hole  and  crease  resistance.  This  effort  does  not  include 
efforts  to  make  new  and  hitherto  un- tested  materials. 

It  is  anticipated  that  in  the  first  phase  of  this  effort  the  state  of  the  art 
in  materials  technology  will  be  extended  to  a  point  that  a  small,  but  real,  LTA 
structure  can  be  designed  and  built.  For  example,  specific  bonding  techniques 
which  will  enable  small  LTA  structures  to  be  fabricated  might  be  developed  or 
tested,  and  requisite  designs  will  be  developed  for  a  small  LTA  test  vehicle. 

In  Phase  2  of  the  effort  it  is  anticipated  that  a  small  LTA  structure  will  be 
built  and  tested  to  demonstrate  the  advantages  of  the  particular  material 
system  under  consideration. 


DARPA89-022  Low  Observable  Technology  For  Infrared  Suppression  on  Aircraft 

A  technology  base  is  required  that  will  allow  the  suppression  of  infrared 
signatures  that  contribute  to  aircraft  detection  or  missile  guidance  against 
aircraft.  Techniques  to  cool  propulsion  systems  or  airframe  parts,  inherently 
cool  propulsion  systems,  materials  and  coatings  with  reduced  propulsion 
systems,  materials  and  coatings  with  reduced  emissivity  or  which  can  deflect 
aircraft  radiance,  or  techniques  to  modify  plume  signatures  are  all  of 
interest.  Also,  infrared  control  techniques  and  materials  which  can 
synergistically  support  radar  and/or  optical  control  signature  control 
requirements  are  of  interest. 


DARPA89-023  Radar  Cross-Section  Reduction  Techniques  Applicable  to  In-Band 
Antenna  Scattering 

The  Defense  Advanced  Research  Projects  Agency  is  interested  in  pursuing  new  and 
innovative  techniques  which  could  be  used  to  reduce  the  radar  cross-section  of 
antennas  within  the  frequency  band  that  they  function  in.  Major  measures  of 
merit  for  any  technique  to  be  pursued  will  be  the  degree  to  which  the  proposed 
cross-section  reduction  technique  reduces  the  performance  of  the  antenna  in  its 
role  as  an  effective  radiating  and  receiving  structure  and  the  cross-section 
reduction  that  can  be  obtained.  It  is  envisaged  that  the  first  phase  of  this 
effort  will  include  a  detailed  analyses  of  any  proposed  technique  and  a  design 
for  a  test  system  that  could  be  built  to  verify  the  analyses.  Phase  2  of  this 
effort  would  include  the  building  and  test  of  an  antenna  system  which  would 
demonstrate  the  cross-section  reduction  technique  and  the  impact  of  the 
technique  on  the  basic  performance  of  the  antenna  system.  Also,  the  Phase  2 
tests  should  validate  the  analyses  that  was  undertaken  in  Phase  1. 


0ARPA89-024  Movino-Taroet  Detection  and  Tracking  Technology 

The  Defense  Advanced  Research  Projects  Agency  is  investigating  new  approaches 
to  detecting  and  tracking  strategic  aircraft  in  background  clutter.  Current 
target  acquisition  and  tracking  systems  often  assume  radar  and  optical/infrared 
sensors  will  be  interrogating  prospective  vehicles  at  an  initial  single-look 
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signal -to-nolse  ratio  (SNR)  between  2  and  7  dB.  New  vehicle  technologies 
indicate  future  single-look  SNR  wi11  be  below  0  dB. 


DARPA  is  interested  in  innovative  techniques  for  detecting  and  tracking  these 
strategic  aircraft.  Possible  solutions  may  take  advantage  of  innovative  track- 
before-detect  procedures,  novel  moving-target-indication  strategies,  innovative 
sensor  combinations,  new  data  fusion  algorithms,  or  other  innovative 
sensor/signa!  processing  technology.  Strong  emphasis  will  be  placed  on  truly 
innovative  concepts  that  offer  the  potential  for  real  SNR  improvement  on  the 
order  of  20  dB  or  more,  even  if  there  is  technological  risk  involved.  Proposals 
should  include  a  discussion  of  how  the  proposed  technology  would  be 
operationally  useful.  It  is  anticipated  that  the  investigation  of  these 
technologies  would  be  divided  into  two  phases: 

(1)  Concept  definition  and  analysis.  The  analysis  will  include 
theoretical  development  based  on  physical  principals  as  well  as  an 
analytical  assessment  of  experimental  data. 

(2)  Based  upon  successful  conceptual  analysis,  a  field 
demonstration/experiment  will  be  developed  to  verify  the  technical 
approach. 


DARPA89-025  Tools  for  Precision  Machining  of  Brittle  Materials 

DARPA  is  interested  in  exploratory  development  of  tools  to  facilitate  extremely 
high  precision  machining  of  brittle  materials,  especially  glasses  but  also 
ceramics.  Tools  should  be  capable  of  removing  materials  to  a  surface  figure 
accuracy  on  the  order  of  100  nanometers  rms,  with  precision  on  the  order  of  10 
nanometers,  when  interfaced  with  a  machine  capable  of  presenting  the  tool  with 
compatible  levels  of  accuracy  and  precision.  The  tool  should  be  capable  of 
operating  on  a  large  range  of  materials  relatively  independent  of  their 
chemical  composition.  Optical  glasses  are  a  prime  application.  Tools  should 
be  such  as  to  leave  no  subsurface  damage,  with  surface  finish  accuracies  not 
worse  than  30  Angstroms  rms.  The  tools  should  not  affect  the  bulk  chemical 
composition  of  the  material  being  machined.  Any  material  removal  mechanism, 
cutting,  grinding,  ablation,  etch,  etc.,  will  be  considered  providing  it  has 
the  capabilities  required.  Tools  should  be  capable  of  surfacing  work  pieces  up 
to  15  cm  in  diameter  without  unacceptable  tool  wear. 

The  ultimate  role  of  the  tool  is  to  facilitate  fully  automated,  high  rate 
production,  so  tools  which  have  the  potential  for  high  material  removal  rates 
and  which  require  minimal  alignment,  upkeep,  and  operator  attention  will  be 
considered  most  favorably. 


DARPA89-026  Material  Structures  for  3-Dimensional  Non-Volatile  Mass  Storage 

Requirements  for  non-volatile  memory  span  a  broad  range  from  data-intensive 
parallel  processing  applications  to  space-based  signal -processor  needs  for 
fast-access,  low-power  survivable  memory.  DARPA  is  interested  in  exploring  new 
materials  and  structures  to  implement  non-volatile  memory.  Two  specific  areas 
of  interest  are: 
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(1)  Applications  of  optics  to  the  realization  of  high-density  non¬ 
volatile  mass  storage  systems  capable  of  reading  and  writing  data  In 
twodimenslonal  formats.  Desirable  characteristics  are;  density 
greater  than  100  gIgabIts/cubIc  Inch,  read  speed  less  than  10 
microseconds,  write  speed  less  than  100  microseconds,  and 
nondestructive  readout  of  stored  data.  One  envisioned  application 
would  be  to  provide  two-dimensional  data  fields  to  two-dimensional 
spatial  light  modulators  for  optical  computing.  Current  research 
needs  are  In  the  areas  of  materials  for  three-dimensional  optical 
storage  and  holographies  for  beam  shaping.  The  storage  media  need 
not  be  homogeneous,  but  rather  may  consist  of  a  layered  structure; 
I.e.,  a  buffered  stack  of  twodimenslonal  storage  planes. 

(2)  Novel  ferroelectric  thln-film  materials  compatible  with  semiconductor 
materials  for  non-volatile  random-access  memory  (NVRAM)  applications. 
Research  goals  are  for  new  ferroelectrics  that  can  meet  the  following 
needs  In  memory  storage:  transition  temperature  above  200°C; 
processing  technology  that  minimizes  defects  and  Is  compatible  with 
Gallium  Arsenide  (GaAs)  circuit  processing;  radiation  hardness;  read 
and  write  access  times/polarization  switching  time  less  than  10  ns; 
coercive  voltage  less  than  2  V;  polarization  retention  for  years; 
endurance  of  more  than  10*®  read/write  cycles;  and  adequate  DC 
breakdown . 


DARPA88-027  Soft  Kill  of  Fielded  Weapon  Systems 

DARPA  Is  Interested  in  developing  methods  for  attacking  the  "soft"  components 
of  offensive  weapon  systems,  particularly  armored  land  vehicles,  and  render 
them  Incapable  of  action  In  the  battlefield.  "Soft  Kill"  In  this  sense  Is  an 
abort  of  mission  which  Is  not  due  to  a  catastrophic  kill  of  man  or  machinery, 
but  rather  Is  caused  by  a  critical  subsystem  failure.  It  Is  a  specific  attack 
on  vulnerable  subsystems,  and  avoidance  of  attacking  the  hardened  portions  of 
the  target.  Methods  employing  directed  energy  weapons  (lasers,  microwaves)  are 
excluded  from  consideration,  though  other  anti-sensor  techniques  are 
acceptable.  Novel  concepts  are  solicited  for  developmental  support.  Some 
attendant  considerations  are: 

(1)  No  new  delivery  system  should  be  required;  the  description  should 
Identify  what  modifications  are  necessary  within  current  systems  for 
Implementing  the  concept. 

(2)  Means  of  Identifying  such  a  non-catastrophic  kill  should  be 
discussed. 

(3)  Delay  times,  or  dwell  times  to  onset  of  subsystem  affects  and 
possible  recovery  of  function  should  be  stated. 


DARPA89-028  Testing  and  Packaging  Technology  for  Multi -Gigahertz  Bandwidth. 
High  Pinout  Density  Digital  Circuits 

Available  testing  and  packaging  capabilities  limit  the  evaluation  and 
utilization  of  Gallium  Arsenide  (GaAs)  digital  Integrated  circuit  (IC) 
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technologies.  DARPA  Is  Interested  In  techniques  to  address  these  testing  and 
packaging  needs  for  muUI -gigahertz-bandwidth  ICs  with  high  pinout  density. 
Proposals  should  address  one  or  both  of  the  following  areas: 

(1)  High-speed  testing  methods  for  large-l/O-count  ICs,  Including  In- 
process  testing,  wafer-probe  testing,  and/or  packaged-part  testing. 

(2)  High-speed  packaging  techniques  for  large- I/O-count  ICs. 

Proposals  should  address  needs  of  current  and  next-generation  state-of-the-art 
GaAs  circuits  and  systems.  OARPA  encourages  offerors  to  Include  high-speed 
modeling  and  simulation,  considerations  of  costs  and  benefits  of  the  proposed 
approach(es),  and  plans  for  marketing  and  Implementing  the  proposed 
technlque(s) . 


DARPA89-029  Device  Applications  of  Self-Assemblino  Microstructure 

Interest  In  self-assembling  materials  (SAM's)  is  driven  by  the  possibility  of 
doing  "bottoms-up"  fabrication  of  materials  from  the  molecular  level,  and  by  a 
need  for  simple  manufacturing  and  processing  technologies  appropriate  to  the 
production  of  complex,  durable  structures. 

Recent  work  has  demonstrated  the  ability  to  form  hollow,  polymerizable  soda- 
straw  like  structures  whose  nominal  diameter  Is  0.5  microns  and  whose  length 
can  be  made  to  vary  from  10  microns  to  greater  than  2  mm.  Intrinsic  particle 
properties  include:  1)  anisotrophy,  hellcity  and  chirality  on  the  micron  scale 
--  which  provides  a  basis  for  control  of  particle  orientation  and 
optical/electronic  interactions,  2)  quasi -cylindrical  symmetry  with  a  hollow 
core  --  which  offers  rigidity,  porosity,  low  mass  and  non-linear  optical 
interactions,  3)  controlled  aspect  ratio  --  which  provided  for  tailored,  broad- 
bank  electromagnetic  interaction/resonances;  diffusion-limited  separations; 
flow  modification  and  fiber-like  behavior,  4)  internal/external  surfaces  and 
edges  --  offering  a  foundation  for  novel  catalysis  and  surface  controlled 
chemistry,  5)  microvial  capability  --  for  encapsulation  and  ceramic 
microengineering,  6)  microhoneycomb  structure  --  for  the  fabrication  of  high 
strength  to  mass  materials  7)  confined  axial  growth  --  which  might  be  exploited 
in  the  formation  of  controlled  assymetric  interconnects  and  8)  bottoms-up 
fabrication  --  which  allows  rational  control  of  bulk,  film  and  surface  material 
properties.  The  particles  may  be  exploited  either  directly,  because  of  their 
intrinsic  properties,  or  as  substrates  or  templates  of  unique  size  and 
morphology  for  subsequent  fabrication/processing  steps  (eg.  as  in  the  formation 
of  particle-based  whisker  reinforced  composites).  The  particles  have  been 
successfully  coated  with  a  variety  of  thin  metallic  films,  aligned  in  both 
aqueous  and  non-aqueous  media  and  embedded  with  controlled  alignment  in  both 
epoxies  and  optical  cements. 

Diverse  applications  have  been  identified  including  their  possible  use  in  high 
purity/high  throughput  separation  systems,  as  dual-use  low  observable 
materials,  as  high  dielectric  materials  for  energy  storage  devices,  as 
conducting  composites  for  RF  shielding,  as  component  elements  in  advanced 
acoustic  sensors  and  in  non-linear  thin  film  optical  devices.  Interest  exists 
in  proposals  seeking  to  exploit  these  materials  in  device  application. 
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DARPA89-030  Supercritical  Fluid  Technology  for  Retired  Weapon  Deactivation 

Supercritical  Fluid  (SCF)  technology  offers  the  opportunity  to  effect 
efficient,  economical,  and  safe  demilitarization  of  obsolete  chemical  weapons 
and  explosive  munitions  and  propellants.  Key  issues  include  determining 
appropriate  supercritical  fluids  and  temperature  and  pressure  conditions 
suitable  for  reducing  chemical  agents  to  relatively  non-toxic  materials  and 
determining  SCF  systems  that  are  suitable  for  demilitarizing  propellants  and 
explosives  so  that  the  energetic  components  can  be  recovered. 

Proposed  programs  should  address  either  1)  investigation  of  reactions  of 
organo- heteroatom  compounds  such  as  chlorinated  organics  and  organophosphorus 
compounds  in  SCF  fluids  that  are  relevant  to  the  development  of  a  closed  SCF 
reactor  for  destruction  of  chemical  agents,  or  2)  investigation  of  reactions  of 
energetic  materials  such  as  nitramines  in  SCF  and  the  separation  of  energetic 
materials  components  using  SCF  technology.  Proposers  should  describe  specific 
systems  to  be  investigated,  approach,  and  products  expected  following  SCF 
processing. 


DARPA89-031  Techniques  and  Design  for  Wide-Band  Correlation  of  Digital  or 
Analog  Data  Streams 

The  correlation  of  two  or  more  data  streams  --  whether  digital  or  analog  --  is 
a  vital  function  of  most  DoD  electronic  systems.  Correlation  finds 
application,  for  example,  in  communications,  radar  and  sonar  systems.  The 
increasing  complexity  of  the  operating  environment  for  military  electronic 
systems  results  in  the  need  for  these  systems  to  correlate  very  large  --  on  the 
order  of  one  million  points  --  data  and  signal  streams.  Present  fielded 
technology  presents  a  problem  in  that  it  does  not  support  wideband  correlation 
of  signals  that  cannot  be  detected  by  conventional  superheterodyne  receivers  in 
near  real-time.  Therefore,  this  solicitation  is  for  research  leading  to 
analytical  techniques,  algorithms  and  designs  for  near  real-time  correlation  of 
analog  and  digital  signal/data  streams  which  may  not  be  detectable  by 
conventional  receivers.  The  correlation  size  to  be  addressed  is  a  minimum  of 
1,048,576  points  in  each  of  two  streams.  Emphasis  shall  be  placed  on  proposed 
research  to  utilize  new  signal  processing  technology  to  include:  Acoustic 
Charge  Transport  Devices  (ACTs),  Surface  Acoustic  Wave  Devices  (SAWs),  Optical 
Bragg  Cells,  Magnetostatic  Wave  Devices  (MSWs)  and  Digital  Correlators.  The 
deliverable  products  of  this  research  will  be  algorithms  and  implementation 
architectures  for  wideband  correlation  using  these  (and  similar)  devices. 
Analytical  techniques  to  be  applied  shall  include  (but  not  be  limited  to) 

Finite  Fourier  Transform  Methods,  Algebraic  Ring  Theoretic  Methods,  Source  Code 
Approximation  Methods,  Cyclotomic  Polynomial  Methods  and  Galois  Field  Theoretic 
Methods. 


DARPA89-032  Improving  Mechanical  Strength  and  Toughness  of  High  Temperature 
(greater  than  >90°K)  Bulk  Ceramic  Superconductors 

Improvement  in  critical  current  density  values  in  bulk  ceramic  superconductors 
has  occurred  over  the  last  years  however,  very  little  improvement  has  been 
obtained  in  mechanical  strength.  For  large  scale  applications  such  as  magnets 
and  electrical  machinery,  high  strength  materials  are  needed  to  contain  the 
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high  magnetic  fields  that  can  be  generated  with  these  new  ceramic 
superconductors.  These  materials  must  have  tensile  strengths  comparable  to 
high  strength  stainless  steel  or  greater  and  be  chemically  stable  In  liquid 
nitrogen.  Novel  ideas  are  expected  to  Include  multicomponent  composite 
materials  with  the  superconductor  tv'  increase  the  overall  strength  of  the 
component  (wires,  tapes,  monoliths,  etc.).  Multicomponent  materials  may 
Include  polymers,  metals  or  other  ceramic  materials  with  processes  such  as 
electrodeposition  and  other  coating  approaches.  Proposals  are  expected  to  set 
goals  In  strength,  critical  current  densities,  and  chemical  stability. 
Characterization  techniques  and  facilitates  should  also  be  described. 


DARPA89-033  Fabrication  and  Processing  of  Non-Graohlte  Fibers  Compatible 
with  Ceramic  and  Intermetalllc  Matrices 

High  temperature  ceramic  matrix  and  Intermetalllc  compound  (e.g.  T1-A1,  Nb-Al) 
matrix  composites  show  excellent  promise  for  some  aerospace  structural 
applications.  Ceramic  fibers  and/or  whiskers  offer  a  potent  means  of 
strengthening  and  toughening  such  composites.  There  are  commercial  or  semi- 
commerclal  fibers  of  alumina,  silicon  carbide,  silicon  nitride, 
aluminosilicates  etc.  This  solicitation  seeks  novel  processing  routes  to 
prepare  monofilament  and/or  multi  filament  ceramic  fibers  or  ceramic  whiskers  of 
the  above  materials  as  well  as  boron  nitride,  titanium  diboride,  zirconia  or 
other  ceramics.  A  rationale  for  the  choice  of  fiber  and  processing  techniques 
should  be  presented.  Proposers  should  state  goals  of  strength,  modulus, 
temperature  stability,  appropriate  electrical  properties,  and  an  assessment  of 
the  economics  of  producing  the  fibers/whiskers  In  commercial  quantities. 


DARPA89-034  Assessment  of  Countermeasure  Materials  bv  Combat  Modeling 

The  development  of  a  variety  of  countermeasures  techniques,  dependent  upon  the 
application  of  advanced  materials  and  structures,  could  be  aided  by  their 
assessment  within  battlefield  models  which  gauge  overall  efficacy  within  a 
realistic  context.  Examples  of  such  countermeasures  are  (1)  sensor  protection 
against  directed  energy  weapons,  (2)  signature  reduction  within  the  microwave 
and  infrared  regimes,  (3)  enhanced  armor  to  resist  modern  penetrators,  and  (4) 
CBW  protection.  Each  has  limitations  in  its  protective  ability,  and  each 
confers  some  performance  degradation  upon  the  system.  It  would  be  of  Interest 
to  measure  the  effectiveness  of  such  countermeasures,  and  others,  within  an 
acceptable  battlefield  model  and  perform  sensitivity  analysis  of  the  basic 
materials  and  structures  supporting  the  countermeasure.  Concepts  are  solicited 
for  modifying  a  standard  battlefield  model  to  allow  convenient  manipulation  of 
material  and  structural  parameters  for  the  optimization  of  countermeasure 
techniques. 


0ARPA89-035  Precursors  for  Orqanometallic  Chemical  Vaoor  Deposition  of 
Compound  Semiconductors 

DARPA  Is  Interested  in  methods  for  Improving  the  quality  and  reproducibility  of 
organic  precursor  gases  for  use  in  compound  semiconductor  organometallic 
chemical  vapor  deposition  (OMCVO).  While  OMCVD  offers  a  powerful  production- 
oriented  growth  technique  for  advanced  electronic  and  optoelectronic  devices. 
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It  has  traditionally  been  hampered  by  the  lack  of  consistent  high-purity  gas 
precursors.  This  problem  exists  for  a  broad  range  of  precursor  materials  for 
OMCVO  of  gallium  arsenide,  Indium  phosphide,  cadmium  tellurlde,  and  their 
related  alloys. 

In  this  program,  our  goal  Is  to  develop  techniques  to  Improve  significantly  the 
purity  and  batch-to-batch  reproducibility  of  key  OMCVD  precursors.  Proposals 
should  Include  an  assessment  of  (or  a  plan  to  assess)  criticality  of  purity  and 
reproducibility  for  the  various  precursors.  Including  data  that  relates 
materials  quality  to  device  performance;  a  description  of  the  proposed 
techn1que(s}  for  addressing  the  problems;  a  test  and  evaluation  plan  to  measure 
the  Improvement  In  terms  of  materials  and  device  characteristics;  and  a  roadmap 
for  Implementing  the  Improvement  technlque(s)  In  precursor  production  or  OMCVD 
growth  systems,  as  appropriate. 


DARPA89-036  Reconstruction  and  Enhancement  of  Signal  (Including  Images. 

Acousticsl 

OoO  has  the  problem  of  computer-based  reconstruction  and  enhancement  of 
transmitted  data  and  other  signals.  There  Is  the  need  for  noise  removal, 
deblurring  of  smoothed  Images  and  the  accurate  and  sharp  reconstruction  of 
edges  In  transmitted  Images.  Applications  Include  removal  of  noise  In  radar 
and  sonar  signals,  computer  enhancement  of  Images  and  storage  of  decaying 
archival  photographs.  Techniques  applied  to  this  problem  In  the  past  Involve 
global  smoothing,  via  the  Fourier  transform  and/or  statistical  techniques, 
global  deconvolution  and  edge  detection.  These  techniques  Introduce  edge 
smearing  due  to  the  global  noise  removal  and  "ringing"  (oscillations  resembling 
the  Gibb's  phenomena)  which  causes  "ghosts"  or  "echoes".  Such  edge  smearing 
makes  accurate  edge  detection  very  difficult.  To  resolve  the  difficulties 
presented  by  existing  technology,  DoD  seeks  new  methods  for  computer-based 
reconstruction  and  enhancement  of  signals.  The  techniques  and  methods  must  be 
local  and  nonlinear,  and  emphasize  the  processing  and  reconstruction  of 
singularities  in  the  signals.  The  methods  and  techniques  must  be  capable  of 
handling: 

(1)  Large  --  10  to  1  --  noise  to  signal  ratios; 

(2)  Extensive  blurring  --  1  to  1  blurring  to  signal  ratios;  and 

(3)  Multiple  scales  --  1000  to  1  ratios. 

The  application  of  recent  analytic  and  numerical  techniques  and  results 
concerning  singular  solutions  to  problems  Involving  shocks  and  turbulence 
should  be  Incorporated.  The  deliverable  products  of  this  research  will  be 
algorithms  and  methods  for  signal  enhancement  and  reconstruction  with  the  above 
stated  capabilities. 


DARPA89-037  Coating  for  Fibers  and  Particulates  In  High  Temperature 
Composites 

With  the  Increasing  use  of  structural  metal  matrix  and  ceramic  matrix 
composites  at  high  temperatures  It  has  become  apparent  that  coatings  are  needed 
on  reinforcing  fibers  for  a  variety  of  reasons:  to  provide  weak  Interfaces  In 
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brittle  matrix  composites,  to  provide  barriers  to  elevated  temperature 
chemical  reaction  between  fiber  and  matrix  during  processing  subsequent  use, 
and  to  tailor  the  electrical  properties  for  some  composites.  Fiber  coatings 
will  depend  on  the  matrix  and  the  use  temperatures.  Proposers  should  justify 
the  choice  of  fibers  and  coatings  systems.  Matrix  systems  of  interest  include 
ceramics,  titanium  alloys  and  titanium  aluminides.  Proposed  programs  should 
address  the  thin  uniform  coating  of  multifilament  tows  of  ceramic  and/or 
graphite  fibers  at  economically  attractive  rates.  Processes  can  include  but 
are  not  limited  to  chemical  vapor  deposition  (CVO)  and  plasma  activated  CVD, 
ion  plating  and  processes  based  on  so1  gel  and  preceramic  ploymers.  Coating 
materials  of  interest  include  a  variety  of  refractory  oxides,  carbides, 
nitrides,  borides  and  metals.  Innovative  processing  approaches  are  encouraged, 
especially  those  that  have  the  potential  to  increase  deposition  kinetics  and 
improve  coating  economics. 


DARPA89-038  Applications  of  Case-Based  Reasoning  fCBR) 

This  SBIR  seeks  proposals  to  explore  the  advantages  and  disadvantages  of 
building  AI  applications  developed  using  the  "case-based  reasoning"  paradigm. 
Needed  are  insightful  approaches  to  prototyping  decision  support  systems  in 
domains  which  seem  resistant  to  applications  based  on  other  AI  paradigms;  tests 
of  these  applications  to  verify  the  performance  or  developmental  advantages  of 
case-based  reasoning;  and  identification  of  possible  research  directions  needed 
to  improve  CBR  technology. 

Potential  bidders  need  to  establish  their  technical  credibility  in  case-based 
reasoning;  provide  some  indication  of  the  software  tools  that  would  be  used  to 
prototype  the  application  in  Phase  1  (i.e.,  why  the  tools  simplify  CBR  unique 
requirements);  and  rationale  for  applying  CBR  to  the  selected  problem. 


0ARPA89-039  Development  of  Image  Understanding  (lUl  Environments 

This  SBIR  requests  the  development  of  a. prototype  lU  Environment.  Needed  are 
innovative  approaches  to  improve  prototyping  of  computer  vision  systems 
combined  with  a  proven  capability  to  maximize  programmer  productivity  for 
research  and  development  activity  in  image  understanding.  It  is  envisioned 
that  fully  acceptable  copies  of  a  prototype  lU  environment  derived  from  this 
SBIR  could  be  used  ^or  further  development,  facilitating  technology  exchange 
within  the  DARPA  lU  community,  and  accelerate  lU  technology  transfer  to  the 
broader  U.S.  community  via  later  testing  and  enhancement.  Potential  bidders 
need  to  establish  their  technical  credibility  in  both  image  understanding 
technology  and  software  development  environments. 

Some  of  the  specifications  expected  of  an  envisioned  lU  Environment: 

(1)  Support  a  wide  range  of  vision  processing  an  integrated  manner; 
specifically,  this  should  include  support  for  low-level  image 
processing  (i.e.,  pixel  and  local  neighborhood  operations), 
intermediate  symbolic  processing  (e.g.,  token  manipulation 
operations),  and  high  level  tasks  (e.g.,  blackboard  communication  and 
control  among  tasks). 
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(2)  Have  a  flexible  and  state-of-the-art  graphic  user  Interface. 

(3)  Be  an  extensible  system  so  user  or  Imported  software  can  be  easily 
Integrated  to  rapidly  prototype  applications  composed  of  separate  lU 
modules. 

(4)  Support  a  highly  effective  data  examination  of  the  results  at  any 
level  of  processing;  specifically.  It  should  support  graphic 
presentation  of  results  of  pixel  processing  and  token  processing  on 
Images. 

(5)  Support  multi-tasking  applications  (possible  processed  concurrently). 
Run  on  a  common  class  of  workstations  that  support  C  and  Common  LISP 
programming  languages  as  a  minimum. 


DARPA89-040  Underwater  Communications 

Underwater  communications  is  the  key  bottleneck  In  organizing  the  efficient 
utilization  of  the  submarine  force.  New  methods  and  concepts  are  sought  for 
Implementing  communications  between  submarines  and  surface  ships/submarines. 

The  Ideal  method  would  provide  high  bandwidth,  high  speed  communications  over 
relatively  large  geographic  distances.  Methods  that  minimize  the  loss  of  data 
and  attenuation  of  the  signal  are  especially  attractive.  Acoustic  techniques 
(Including  far-fleld  propagation)  and  guided  electromagnetic  propagation 
(Including  fiber  optic  cable  networks)  are  especially  sought.  New  concepts 
must  take  Into  account  reliability  and  connectivity  constraints,  security 
procedures  (to  prevent  localization  upon  detection),  and  survivability  In  times 
of  crisis. 


0ARPA89-041  Low  Cost  Hydrophone  Technology 

New  concepts  and  methods  are  sought  for  developing  low  cost  hydrophone  networks 
including  technologies  for  wet  side  and  dry  side  acquisition  and  processing. 
These  concepts  include  signal  amplification  and  processing  techniques 
(including  efficient  digitization  and  multiplexing  methods),  new  materials  for 
hydrophone  development  which  can  operate  at  different  center  frequencies, 
tunable  hydrophones,  and  system  architectures  for  organizing  large  hydrophone 
networks  (>  10000  elements)  for  real-time  processing.  Application  of  advanced 
computer  technology  such  as  parallel  processing,  artificial  Intelligence,  and 
high  speed  ASICs  are  also  sought. 


DARPA89-042  Optical  Characteristics  of  the  Ocean 


Methods  are  sought  to  conduct  rapid,  economical  surveys  of  large  ocean  areas  to 
determine  optical  transmission  properties  In  the  upper  few  hundred  meters,  and 
variations  In  these  properties  over  horizontal  scales  of  tens  of  miles.  The 
Ideal  method  would  measure  absorption  and  scattering  through  the  visible  band. 
(Minimal  information  would  be  diffuse  and  beam  attenuation  coefficients.) 
Ideally,  the  collection  instrument  could  be  carried  in  satellites,  but  remote 

sensors  or  expendable  profiling  sensors  that  can  be  deployed  from  aircraft 

(1 
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would  also  be  of  Interest.  Use  of  existing  or  planned  remote  sensors  by  way  of 
novel  analysis  methods  would  be  especially  attractive. 


0ARPA89-043  High  Speed  Merchant  Ship  Concents 

A  critical  Issue  Is  the  survivability  of  the  merchant  ship  fleet  In  time  of  war 
(as  evidenced  by  the  lessons  learned  In  WW  II}.  New  concepts  are  sought  for 
improving  the  design  and  architecture  of  surface  ships  for  speed,  capacity, 
detectability,  and  survivability  In  the  event  of  conventional  warfare. 

Concepts  focusing  on  submarine  cargo  carriers  are  also  sought.  New  propulsion 
techniques  and  hull  designs  (Including  hydrofoils)  that  can  produce  speeds  In 
excess  of  40  knots  are  especially  desirable.  New  methods  for  analyzing 
Interception  tactics  and  countermeasures  during  conventional  warfare  to  prevent 
Interdiction  of  merchant  ship  traffic  by  the  submarine  force  are  also  sought 
(Including  new  simulation  and  analysis  capabilities). 


DARPA89-044  Radar  Ocean  Imaging 

Methods  are  sought  for  high  resolution  Imaging  of  phenomena  resulting  from 
modulation  of  subsurface  internal  waves.  These  methods  Include  signal 
processing  techniques  for  synthetic  aperture  radar;  novel  measurement 
techniques  (Including  possible  experiments);  parameter  extraction,  pattern 
recognition,  and  data  processing  techniques,  and  concepts  for  system 
architectures  for  SAR  systems  (including  integration  with  other  C^I  systems). 
New  instrumentation  concepts,  especially  those  Involving  ASIC  technology  and 
on>board  Intelligent  processing  are  also  sought.  Use  of  existing  or  planned 
sensors  in  definitive  experiments  would  be  especially  attractive. 


DARPA89-045  Wavelength  Conversion  Technioues  for  Mid-Infrared  Laser  Sources 

Innovative  ideas  are  needed  for  lasers  operating  in  the  mid-infrared  spectrum 
as  possible  active  countermeasures  against  advanced,  infrared  seeking  missiles. 
The  desired  features  are  to  achieve  simultaneously  multi -spectral  output  (to 
match  to  the  bands  of  the  multi -spectral  seeker)  with  sufficient  average  power 
and  pulsed  waveform  (to  defeat  seeker  tracker  logic  and  simple  countermeasures) 
at  high  laser  output  efficiency.  The  potential  performance  of  novel  laser 
concepts  should  be  compared  to  that  obtained  using  existing,  efficient  high 
average  power  laser  such  as  the  electrically  excited  CO-  laser,  DF/HF  laser 
and/or  Ga:Al:As  semiconductor  laser  and  appropriate  wavelength  conversion 
techniques.  The  tasks  in  Phase  I  are  to  analyze  the  various  approaches,  and 
identify  the  most  promising  path  for  experimental  verification  in  Phase  II. 


DARPA89-046  Anti -Jam  Electronic  Processing  Technioues  for  Protection  Against 
CW  and  Pulsed  Lasers 

Innovative  ideas  are  needed  for  high  performance  sensors,  which  retain  their 
high  performance  in  the  presence  of  CW  and  pulsed  lasers.  The  potential  threat 
lasers  have  sufficient  power  to  jam  but  not  damage  the  sensor.  The  sensors  of 
interest  operate  in  the  visible  to  the  near  Infrared,  and  could  include  TV 
sensors  and  focal  plane  sensors.  The  tasks  in  Phase  I  are:  (1)  to  analyze  the 
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various  approaches  including  the  use  of  electronic  processing,  low  scatter 
optics  and  tunable  optical  filters  to  provide  a  high  performance,  anti-jam 
sensor  and  (2)  to  design  an  economical .  anti-jam,  high  performance  sensor 
concept  that  will  be  built  and  tested  in  Phase  II. 


DARPA89-047 


Innovative  ideas  are  needed  for  protecting  eyes  of  personnel  against  potential 
battlefield  lasers  which  are  wavelength  diverse  or  wavelength  agile.  The  novel 
methods  should  be  able  to  protect  against  lasers  which  might  have  nanosecond 
rise  times.  These  methods  should  provide  optical  density  of  three  to  four  at 
the  wavelengths  of  commercial  and  laboratory  lasers,  which  could  be  scaled 


efficiently  and  compactly  to  medium  average  output  powers.  Such  lasers  might 
include  frequency  doubled  Nd:YAG,  Excimer,  Argon  ion.  Copper  Vapor,  dye, 
Ga:Al:As,  Alexandrite  and  TirAUO,  lasers  as  well  as  their  Raman  shifted 
outputs.  At  the  same  time,  the^total  transmission  in  the  visible  spectral 
region  for  these  concepts  should  be  greater  than  10%  and  should  maintain  color 


discrimination  capabilities  for  target  identification.  The  tasks  in  Phase  I 


are  to  analyze  the  various  approaches  and  identify  the  most  promising  path  for 
experimental  verification  in  Phase  II  leading  to  economic  production. 
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SUBMITTING  PROPOSALS  ON  DEFENSE  NUCLEAR 
AGENCY  TOPICS 


The  Defense  Nuclear  Agency  is  seeking  Small  Business  firms 
with  a  strong  research  and  development  capability  and  experience 
in  nuclear  weapons  effects  and  nuclear  weapons  phenomenology 
areas.  Proposals  should  be  submitted  to: 

Headquarters 
Defense  Nuclear  Agency 
Attn:  AM/SBIR 
6801  Telegraph  Road 
Alexandria,  VA  22310-3398 

Questions  concerning  the  research  topics  should  be  submitted 

to  : 

Sandra  Young 
(202)  325-1078 

The  research  categories  proposed  for  study  under  this 
program  are: 

1.  Nuclear  Weapons  Effects  Calculation. 

2.  Response  of  Materials  to  Nuclear  Weapon  Effects. 

3.  Nuclear  Weapon  and  Neutral  Particle  Beam  Effects  on 
Electronics  and  Communications. 

4.  Nuclear  Weapon  Effects  Simulation. 

5.  Instrumentation. 

6.  Directed  Energy  Effects. 

7.  Nuclear  Hardening  and  Survivability. 

8.  Security  of  Nuclear  Weapons. 

9.  Theater  Nuclear  Forces  (TNF)  Survivabiity . 

10.  Operational  Planning  and  Targeting. 

11.  Underground  Nuclear  Testing. 

12.  Verification  Technology  Development. 

13.  Nuclear  Weapon  Effects  on  Propagation. 

14.  Tactical  Application  of  Pulsed  Power  technology. 

These  topics  are  further  explained  below.  Additional 
information  beyond  that  provided  herein  may  be  obtained  by 
request  from  the  address  given  above. 
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DNA-001.  TITLE:  Nuclear  Weapon  Effects  Calculation 
DESCRIPTION:  The  accurate  calculation  of  nuclear  weapon  effects  is  a 

major  concern  of  DNA.  Areas  of  interest  include  more  accurate  cal¬ 
culations,.  faster  running  calculations,  and  microcomputer  versions  to 
enable  use  by  a  wide  audience.  Nuclear  weapon  effects  include  air 
blast;  ground  shock;  water  shock;  cratering;  thermal  radiation; 
neutron,  gamma  and  X-ray  radiation;  electromagnetic  pulse;  fallout; 
blueout;  blackout;  red-out;  dust  cloud  formation;  and  radiation 
effects  on  personnel. 

ONA-002.  TITLE:  Response  of  Materials  to  Nuclear  Weapon  Effects 
DESCRIPTION:  Of  interest  is  the  response  of  materials,  structures,  and 
systems  to  nuclear  weapon  effects.  Materials  of  interest  include 
metals,  ceramics  and  composites.  New  materials  capable  of  being  used 
as  structural  members  for  aircraft,  missiles,  ships,  submarines  and 
military  vehicles  are  of  particular  concern.  The  response  of  under¬ 
ground  structures  such  as  missile  silos,  command  and  control  facilities 
and  communications  facilities  are  especially  important.  Concepts  and 
techniques  which  will  improve  the  survivability  (decrease  the  response) 
of  these  types  of  systems  to  nuclear  weapons  effects  are  required. 

DNA-003.  TITLE:  Nuclear  Weapon  and  Neutral  Particle  Bean 

Effects  on  Electronics  and  Connunicat ions . 

DESCRIPTION:  The  nature  and  magnitude  of  the  effects  produced  by  the 
interaction  of  nuclear  weapon  produced  radiation  and  neutral  particle 
beams  on  electronics,  electronic  systems,  opto-electrical  devices  and 
sensors  in  the  phenomenology  areas  of  a)  Transient  Radiation  Effects  on 
Electronics  (TREE);  b)  Electromagnetic  Pulse  (EMP);  and  c)  System 
Generated  EMP  (SGEMP)  are  of  interest  to  DNA.  Particular  areas  of 
concern  include:  methods  by  which  designers  of  space,  strategic  and 
tactical  systems  can  assess  their  susceptibility  to  TREE,  EMP,  and 
SGEMP;  d)  hardening  technology  to  reduce  proven  susceptibilities  of 
electronic  devices  (especially  those  with  submicron  feature  sizes)  and 
systems  to  acceptable  levels;  and  hardness  assurance  methods  to 
demonstrate  survivability  under  specified  threat  criteria.  Concepts 
and  techniques  to  improve  the  survivability  (decrease  the  response)  of 
systems  against  these  nuclear  weapons  effects  and  neutral  particle  beam 
are  required. 

DNA-004.  TITLE:  Nuclear  Weapon  Effects  Simulation 
DESCRIPTION:  International  treaties  preclude  the  testing  of  nuclear 

weapons  in  the  atmosphere  and  hence  it  is  not  possible  to  test  military 
systems  in  an  actual  nuclear  environment.  To  compensate  for  this, 
other  testing  methods  are  used  to  simulate  the  effects  of  the  nuclear 
detonation.  Nuclear  weapons  effects  simulation  includes:  high  explos¬ 
ive  testing  to  simulate  the  mechanical  effects,  EMP  simulation,  thermal 
radiation  simulation,  and  nuclear  radiation  simulation.  Simulation 
techniques  should  be  as  readistic  as  possible,  relatively  inexpensive 
to  perform  and  comparable  to  the  threat  environment.  One  should 
become  familiar  with  existing  programs  to  see  how  they  can  be  improved 
and/or  combined  in  order  to  make  the  total  process  more  reali<«tic  and 
more  representative  of  the  actual  nuclear  weapons  effect  being  stu¬ 
died.  Both  destructive  and  non-destructive  test  methods  are  desired. 
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DNA-005.  TITLE:  Instrumentation 
DESCRIPTION:  Instrumentation  is  used  for  measuring  nuclear  weapons 

effects,  phenomenology  parameters  and  the  response  of  test  items 
exposed  to  real  or  simulated  nuclear  weapon  effects  produced  by 
underground  testing  or  in  an  above  ground  simulator  or  in  a  water  shock 
test.  The  instrumentation  should  be  capable  of  operating  under  very 
harsh  conditions,  such  as  might  be  encountered  in  underground  nuclear 
tests,  high  explosive  tests,  or  tests  involving  high  levels  of  x-ray, 
gamma,  or  neutron  radiation.  The  instrumentation  should  survive  long 
enough  to  record  the  needed  data  and  include  recording,  data  transmis¬ 
sion  and  data  analysis  capabilities.  Innovative  concepts  are  required 
for  new  instrumentation  such  as  gauges  that  will  survive  in  environ¬ 
ments  so  severe  that  existing  gauges  fail  or  perform  inadequately. 
Calibration  facilities  are  needed  to  calibrate  existing  gauges  in  every 
environment  where  the  gauge  could  likely  be  used. 

DNA-006.  TITLE:  Directed  Energy  Effects 

DESCRIPTION:  The  effects  of  directed  energy  sources  on  materials, 
structures  and  systems  are  of  interest  to  DNA.  Of  particular  interest 
is  the  establishment  of  the  correlation  between  nuclear  weapons  effects 
and  directed  energy  effects,  the  identification  of  materials  which  are 
capable  of  withstanding  both  nuclear  weapons  effects  and  directed 
energy  effects,  and  mechanisms  by  which  the  directed  energy  sources 
actually  interact  with  target  materials/structures. 

DNA-007.  TITLE:  Nuclear  Hardening  and  Survivability 

DESCRIPTION:  Techniques  for  nuclear  hardening  and  survivability  of 
systems/structures  against  nuclear  weapons  effects  and,  where  compat¬ 
ible,  directed  energy  effects  are  required.  These  techniques  should 
protect  the  structure  or  system  against  the  combined  effects  of  blast, 
thermal  and  nuclear  radiation  in  the  cases  of  structures  or  materials, 
and  should  also  provide  protection  against  electromagnetic  and  radia¬ 
tion  effects  wherever  any  electronic  capabilities  are  involved.  In 
particular,  the  ability  to  harden  communications  facilities  and 

surveillance  sensors  against  electromagnetic  pulses  is  required. 
Systems  include  planned  and  operational  strategic  and  tactical  ground 
mobile  systems,  missiles,  aircreift,  spacecraft  and  their  subsystems  and 
components. 

DNA-008.  TITLE:  Security  of  Nuclear  Weapons 
DESCRIPTION:  Measures  to  improve  the  security  of  nuclear  weapons 

against  all  possible  threats  are  required.  This  includes  the  design  of 
security  features  both  for  the  actual  weapon  and  for  the  facilities  in 
which  weapons  are  either  stored  or  transported.  These  security 
measures  should  protect  against  all  known  or  predicted  threats  and 
should  be  done  in  such  a  way  as  to  avoid  making  the  protected  item 
visible  as  a  target.  Also  of  interest  are  methods  to  ensure  effec¬ 
tiveness  and  efficiency  of  nuclear  weapon  security  programs. 

DNA-009.  TITLE:  Theater  Nuclear  Forces  (TNF)  Survivability 
DESCRIPTION:  The  prelaunch  survivability  (PLS)  of  the  TNF  is  of  vital 
concern.  New  and  innovative  concepts  to  improve  PLS  are  needed  to 
retain  a  viable  nuclear  strike  capability  and  to  enhance  deterrence. 

The  threats  to  the  TNF  include  enemy  forces  conducting  unconventional, 
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conventional,  chemical  and  nuclear  warfare  durini;  periods  of  peacetime, 
transition  to  war,  and  war.  Long  range  program  thrusts  include 
peacetime  and  field  storage,  deceptive/OPSEC  practices,  theater  nuclear 
force  movements,  and  operational  survivability  of  theater  nuclear 
systems  (aircraft,  missiles,  and  cannon  systems).  Survivability 
concepts  are  warranted  for  the  period  of  the  1990’s  and  beyond. 
Concepts  should  employ  innovative  ideas  and  make  use  of  new  and 
emerging  technologies. 

DNA-010.  TITLE:  Operational  Planning  and  Targeting 

DESCRIPTION:  The  nuclear  employment  planning  capabilities  of  oper¬ 

ational  commanders  in  tactical,  strategic  and  integrated  warfare 
environments  should  be  improved.  Improvements  desired  include  develop¬ 
ment  of  automated  planning  systems,  techniques  to  determine  target 
damage  objective  and  criteria,  post  strike  target  damage  assessment 
capabilities,  and  automated  nuclear  weapon  employment  codes. 

DNA-011.  TITLE:  Underground  Nuclear  Testing 

DESCRIPTION:  Underground  nuclear  effects  tests  are  used  in  situations 
for  which  no  suitable  above  ground  simulator  exists.  Areas  of  interest 
include  improvements  in  the  design  and  execution  of  tests  (hori¬ 
zontal/vertical  line  of  sight  and  cavity),  the  design  of  new  experi¬ 
ments  which  extend  the  capability  of  current  test  beds,  innovative  test 
concepts  to  meet  future  needs,  improvements  to  the  mathematical  methods 
used  to  perform  various  calculations  within  the  test  design  and 
analysis  program,  new  methods  of  characterizing  existing  materials 
which  are  used  in  critical  portions  of  the  test  bed  (such  as  the  A  box) 
and  new  materials  for  such  applications,  new  approaches  to  the  geolog¬ 
ical  problems  encountered  in  the  construction  of  the  test  beds  and  new 
methods  for  all  test  activities  (excavation,  fabrication,  assembly  in 
the  tunnel  complex,  recording  data,  transmission  of  data). 

DNA-012.  TITLE:  Verification  Technology  Development 
DESCRIPTION;  New  arms  control  measures  are  being  negotiated  which 
could  drastically  alter  existing  inventories  of  nuclear  weapons.  New 
verification  technologies  and  methods  will  be  required  to  accurately 
monitor  compliance  to  the  provisions  of  any  treaties  or  agreements  that 
could  result  from  the  on-going  negotiations.  The  problem  will  basi¬ 
cally  involve  being  able  to  distinguish  between  permitted  activities 
and  prohibited  activities  where  the  technical  signuatures  between  the 
two  could  be  very  minor. 

DNA-013.  TITLE:  Nuclear  Weapon  Effects  on  Propagation 
DESCRIPTION;  The  Defense  Nuclear  Agency  is  interested  in  the  basic 
physical  processes  which  describe  the  interaction  of  electromagnetic 
radiation  with  a  nuclear  perturbed  atmosphere.  Our  basic  missions  to 
predict  effects  on  and  determine  mitigation  methods  for  DoD  systems 
include  but  are  not  limited  to  satellite  communications,  VLF/LF 
communications,  HF/VHF  communications,  radar  systems  and  sensor 
systems.  Areas  of  interest  include  mechanisms  coupling  nuclear  weapon 
energy  to  the  atmosphere;  physical  and  chemical  phenomena  arising  from 
nuclear  detonations;  natural  analogs  of  nuclear  environments  and 
processes;  predictions  of  the  performance  of  communications,  opti- 
cal/IR/ultraviolet,  radar  and  directed  energy  systems  in  the  nuclear 
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environment;  techniques  to  mitigate  nuclear  effects  on  DoD  systems  as 
mentioned  above;  unique  instrumentation  to  measure  or  simulate  nuclear 
effects  and  MHD-EMP;  and  experimental  proposals  to  study  naturally 
disturbed  atmosphere  as  it  would  relate  to  nuclear  environments. 


DNA-014.  TITLE:  Tactical  Application  of  Pulsed  Power  Technology 
DESCRIPTION:  Recent  advances  in  energy  stage  and  switching  now  make 
possible  the  application  of  DNA  pulsed  power  technology  to  such  areas 
as  armor /anti-armor,  mine-countermine,  anti-submarine  technology,  high 
power  microwave  weapons,  etc.  Concepts  proposed  should  be  highly 
innovative  and  make  full  use  of  the  emerging  pulse  power  technology. 
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STRATEGIC  DEFENSE  INITIATIVE  ORGANIZATION  (SDIO) 
SMALL  BUSINESS  INNOVATION  RESEARCH  PROGRAM 
Submitting  Proposals 


Phase  I  proposals  (five  copies  of  the  full  proposal,  plus  three  copies  of 
Appendices  A  and  B  only)  should  be  sent  by  US  mall  addressed  to  ; 

Strategic  Defense  Initiative  Organization 
ATTN:  T/IS/SBIR 
The  Pentagon 

Washington,  DC  20301-7100 


Proposals  delivered  by  other  means  (commercial  delivery  service  or 
handcarry)  must  be  delivered  to  Room  IDllO,  The  Pentagon,  Washington,  D.C. 
WARNING:  Only  persons  with  access  to  the  interior  of  the  Pentagon  building  can 
reach  Room  IDllO.  Delivery  to  a  Pentagon  entrance  is  not  sufficient.  US  Postal 
Service  Express  Mail  is  the  only  express  service  with  unconditional  access . 

Receipt  of  proposals  will  be  acknowledged  only  if  the  proposal  includes  a 
self  addressed  stamped  envelope  and  a  form  (like  Reference  B')  that  needs 
only  a  signature  bv  SDIO. 

Topics  on  the  following  pages  are  broad  statements  of  SDI  interests .  SDI 
seeks  innovative  concepts  on  the  cutting  edge  of  technology  that  might 
enable  a  defense  against  a  missile  in  flight.  SDI  seeks  concepts  for 
Its  general  technological  need  of  lighter,  faster,  smarter,  more  reliable 
components.  The  proposer  need  not  know  details  of  possible  SDI  systems. 

SDI  SBIR  seeks  a  demonstrable  product  that  makes  a  leap  in  capability  - 
components  that  might  fit  into  a  larger  design.  SDI  seeks  to  invest 
seed-capital,  to  supplement  private  capital,  in  a  product  with  a  future 
market  potential  and  a  measurable  SDI  benefit.  New  algorithms  and 
computer  codes  qualify  if  the  Phase  2  product  would  be  used  extensively 
outside  the  firm.  SDI  SBIR  will  not  fund  ordinary  research  or  studies 
(including  technical  assistance,  surveys  and  assessments,  data  collection, 
or  systems  studies).  Nor  will  it  further  develop  already  mature  concepts. 

Phase  I  will  show  the  concept  feasibility  and  the  merit  of  a  further 
investment  in  a  Phase  II  that  will  demonstrate  a  prototype  or  at  least 
show  proof-of-principle .  The  concept  development  must  be  within  the  scale 
appropriate  for  a  small  firm. 

SDI  will  invest  in  small  firms  where  the  Principal  Investigator  is 
primarily  employed.  Tenured  faculty  are  not  considered  primarily  employed 
by  a  small  firm  if  they  receive  compensation  from  the  university  while 
performing  the  SBIR  contract.  Any  request  for  waiver  must  be  stated 
explicitly  with  a  justification  showing  a  compelling  national  need.  SDI 
expects  to  grant  no  waivers . 
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FY1989  SBIR  Topics 

Strategic  Defense  Initiative  Organization 


SDIO  89-001.  Title:  Directed  Energy  Concepts 

DESCRIPTION:  Innovative  research  in  the  generation  and  propagation  of  directed 

energy  plays  an  important  role  in  the  determination  of  effective  ballistic 
missile  defense  systems.  Systems  being  considered  include  (but  are  not  limited 
to)  chemical  lasers,  excimer  lasers,  laboratory  x-ray  lasers,  gamma- ray  lasers, 
and  free  electron  lasers.  Hybrid  approaches  are  also  of  interest.  Interests  in 
the  concepts  include  the  full  range  of  embodiments,  i.e.,  low  mass  spaced-based, 
ground-based,  and  pop-up  systems.  Included  in  the  directed  energy  problems  are 
such  diverse  topics  as  weapon  pointing,  beam  control,  acquisition,  tracking  and 
pointing,  mirror  technology,  beam  propagation  through  natural  and  disturbed 
environments,  and  countermeasures.  Approaches  are  needed  that  either  extend  or 
improve  the  present  concepts.  Approaches  that  facilitate  or  support  the 
evaluation  of  concepts  are  also  appropriate . 

SDIO  89-002.  Title:  Kinetic  Energy  Weapons 

DESCRIPTION:  Kinetic  energy  (KE)  weapons  systems  are  an  integral  part  of 
candidate  strategic  defense  systems.  System  candidates  presently  include 
ground-based  exoatmospheric  re-entry  vehicle  interceptors  (ERIS)  and  space-based 
interceptors  (SBI) ,  high  endoatmospheric  defense  interceptors  (HEDI)  and 
hypervelocity  guns  (HVG)  [electromagnetic  (EM),  electrothermal  (ET) ,  and  hybrid 
systems ] . 

Approaches  are  sought  which  extend,  facilitate,  or  reduce  the  cost  of  the 
concepts.  Elements  of  the  systems  include  the  space-based  carrier  vehicles  (CV) 
or  ground-based  launchers,  divert  motors/nozzles,  smart  projectile  components, 
and  endo/exoatmospheric  guidance  and  control  mechanisms.  Technology  challenges 
for  KE  systems  include:  SBI  acquisition  of  booster  hardbody  within  the  plume, 
high  performance  axial  and  divert  propulsion  sub-systems  (especially  very  low 
mass  divert  systems),  miniature  inertial  navigation  units,  array  image 
processing,  C.  G.  Control  algorithms,  fast  frame  and  U.V.  seekers,  acquisition 
and  track;  ERIS  target  discrimination,  seeker  operational  environments, 
lethality/miss  distance;  HEDI  aero-optical  effects,  guidance  and  fuzing 
accuracy,  shroud  separation,  window  thermo- structural  integrity,  non  nuclear 
kill  warhead  performance,  target  acquisition  in  a  nuclear  environment, 
performance  and  survivability  of  electronics  in  nuclear  environment;  HVG 
lifetime,  firing  rate,  projectile  guidance  and  control,  and  projectile  launch 
survivability;  and,  common  among  all  systems,  reliability,  produclbllity , 
maintainability,  and  low  cost/low  mass. 


SDIO  89-003.  Title:  Sensors 

DESCRIPTION:  Sensors  and  their  associated  systems  will  function  as  the  "eyes 

and  ears"  of  a  space-based  ballistic  missile  defense  system,  providing  early 
warning  of  attack,  target  identification,  target  tracking,  and  kill 
determination.  New  and  innovative  approaches  to  these  requirements  using 
unconventional  techniques  are  encouraged  across  a  broad  band  of  the 
electromagnetic  spectrum,  from  radar  to  gamma- rays.  Passive,  active,  and 
interactive  techniques  for  discriminating  targets  from  decoys  and  other 
penetration  aids  are  solicited.  In  addition  to  novel  sensing  concepts, 
sensor-related  device  technology  is  also  needed,  with  the  intended  goal  of 
producing  either  a  specific  product  or  process.  Examples  of  some  of  the 
specific  areas  to  be  addressed  are:  cryogenic  coolers  (open  and  closed  systems), 
superconducting  focal  plane  detector  arrays  (for  both  the  IR  and  sub-mm 
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spectral  regions),  signal  and  data  processing  algorithms  (for  both  conventional 
focal  plane  and  interferometric  imaging  systems),  low-power  optical  and  sub-mm 
wave  beam  steering,  range-doppler  lidar  and  radar,  passive  focal  plane  imaging 
(long  wavelength  infrared  to  ultra-violet;  novel  information  processing  to 
maximize  resolution  while  minimizing  detector  element  densities)  interferometry 
(both  passive  and  with  active  illumination),  gamma-ray  detection,  neutron 
detection,  intermediate  power  frequency  agile  lasers  for  diffractive  beam 
steering  and  remote  laser  induced  emission  spectroscopy,  lightweight  compact 
efficient  fixed  frequency  radiation  sources  for  space-based  SDI  application 
(uv-sub-mm  wave).  Entirely  new  approaches  as  well  as  approaches  that  expand  and 
improve  present  concepts  are  solicited. 


SDIO  89-004.  Title:  Nuclear  Space  Power 

DESCRIPTION:  Weapons,  sensing,  and  communications  systems  under  consideration 
for  strategic  defense  have  diversified  power  requirements.  Methods  and 
processes  are  being  considered  for  a  wide  spectrum  of  power  and  power 
conditioning  situations.  Nuclear  power  concepts  and  the  associated  components 
are  of  interest  for  both  manned  and  unmanned  spacecraft.  The  power  duty  cycles 
to  be  considered  include:  hundreds  of  MW  power  for  pulse  applications, 
sustained  hundreds  of  kW  to  MW  power  for  electric  propulsion,  continuous  tens  to 
hundreds  of  kW  power  for  house  keeping,  tracking,  etc.  This  category  includes 
auxiliary  components  and  sub-systems  vital  to  the  operation  of  the  power  system. 
The  energy  conversion  approaches  include:  thermoelectric,  thermionic,  and 
Brayton  cycle.  New  approaches  leading  to  controlled  wide  excursions  of  power 
and  burst  mode  power  are  sought.  As  part  of  Topic  89-007,  innovative  high  power 
thermal  radiator  concepts  are  needed  for  all  types  of  power  cycles.  Also, 
concepts  and  systems  that  enhance  safety,  maintainability,  and  reliability  of 
space  nuclear  power  systems  are  sought. 

SDIO  89-005.  Title:  Non-nuclear  Space  Power  and  Power  Conditioning 

DESCRIPTION:  Along  the  lines  of  topic  SDIO  89-004,  non-nuclear  approaches  are 
sought.  Applications  in  space  demand  high  energy  densities.  The  power  duty 
cycles  to  be  considered  include:,  hundreds  of  MW  power  for  burst  applications, 
sustained  hundreds  of  kW  to  MW  power  for  electric  propulsion,  continuous  tens 
to  hundreds  of  kW  to  MW  power  for  house  keeping,  tracking,  etc.  Specific  topics 
include  novel  battery  concepts,  chemically  driven  systems  for  burst  power, 
advanced  solar  collectors  and  converters,  inductive  and  capacitive  stores, 
space-based  MHD  generators,  heat  dissipation  systems,  signature  control,  and 
plasma  switches.  Also,  concepts  and  systems  that  enhance  maintainability  and 
reliability  of  space  power  systems  (e.g.  insulation  and  cable)  are  sought. 


SDIO  89-006.  Title:  Propulsion  and  Logistics 

DESCRIPTION:  Strategic  defense  places  unprecedented  demands  on  all  types  of 

space  transportation  and  propulsion  systems;  launch  to  low  earth  orbit,  orbit 
transfer,  orbit  maneuvering,  and  station  keeping.  In  particular,  advancements 
are  needed  to  achieve  major  reductions  in  the  costs  of  placing  and  maintaining 
payloads  in  the  desired  orbit.  Traditionally,  the  cost  of  space  transportation 
and  the  operations  of  the  spacecraft  have  been  major  factors  in  determining  the 
life  cycle  costs  of  space-based  assets.  This  burden  on  the  deployment  of 
strategic  defense  systems  has  been  identified  a  major  cost  driver.  Approaches 
leading  to  techniques,  methods,  processes,  and  products  in  support  of  these 
propulsion  and  logistics  objectives  are  sought.  Propulsion  approaches  include 
liquid,  solid,  and  electric.  Advancements  are  needed  in  propulsion-related 
areas,  e.g.,  extending  storage  time  of  cryogenic  fluids,  reduction  of 
contamination  from  effluents,  and  sensors  and  controls  for  autonomous  operation. 
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Areas  of  Interest  Include  the  entire  spectrum  of  space  transportation  and 
support:  efficient  launch  systems  for  small  technological  payloads  as  well  as 
full  system  payloads,  assembly,  and  control  systems;  expendable  and  recoverable 
components;  Improved  structures  and  materials;  and  Increased  propulsion 
efficiency.  In  anticipation  of  the  SP-100  reference  mission  Incorporating 
arcjet  thrusters,  attention  Is  being  directed  at  thruster  modules  (e.g., 
electrodes,  insulators,  ignition  systems,  propellant  control,  command  and 
control  system,  thermal  management  system,  and  power  conditioning  unit). 


SDIO  89-007.  Title;  Thermal  Management 

DESCRIPTION:  The  high  power  levels  for  space  stations  will  need  effective  heat 
dissipation.  Expected  power  levels  required  for  SDI  space  platforms  will  stress 
state-of-the-art  capabilities  for  waste  thermal  energy  acquisition,  transport, 
and  dissipation  to  space.  Technology  advancements  are  required  in  thermal 
management  for  both  power  generation  systems  and  space  platform  payloads . 

Some  space  platforms  will  require  long  term  (years)  storage  of  large  amounts  of 
cryogens  with  minimum  cryogen  loss  and  high  cryogen  delivery  rates  under 
conditions  of  zero  -g,  microgravity  and  maneuvering  loads.  Innovations  are 
sought  for  concept  and  devices  for  all  t3rpes  of  space -based  power  cycles, 
nuclear  and  non-nuclear,  and  can  satisfy  these  projected  space  platform 
requirements . 


SDIO  89-008.  Title;  Survivability 

DESCRIPTION:  The  various  components  of  a  space-based  missile  defense  system 
must  survive  both  attack  and  the  environment  in  space.  Products,  processes,  and 
techniques  for  active  and  passive  hardening  against  directed  and  kinetic  energy 
devices,  and  natural  threats  such  as  UV/radiatlon  damage,  thermal  cycling,  and 
atomic  oxygen  degradation  are  sought.  Components  to  be  made  survivable  include 
sensors,  battle  management  systems,  power  systems,  and  directed/kinetic  energy 
weapon  configurations.  Survivable  sub -components  include  large  and  small 
optics,  electronics,  structures  for  support  and  fuel  containment,  and  specific 
materials  critical  for  shielding,  maneuvering,  propulsion,  and  targeting.  In 
addition  to  shielding,  other  well  designed  and  innovative  countermeasures  are 
encouraged.  Specific  examples  of  areas  to  be  addressed  include 
thermo -mechanical  shock  hardening,  heat  dissipation  techniques,  protective 
coatings,  baffling  techniques,  materials  conditioning,  orientation  or  deployment 
strategies,  insulation  methods,  threat  radiation  activated  optical  limiters  and 
switches,  and  the  non-linear  optical  materials/techniques  involved  in  their 
fabrication.  Of  particular  interest  is  hardening  and  survivability  against 
x-ray  lasers  and  bright  short  wavelength  ground-based  lasers. 


SDIO  89-009.  Title:  Lethality 

DESCRIPTION:  A  major  factor  in  determining  the  effectiveness  of  a  ballistic 
missile  defense  is  the  lethality  of  the  directed  and  kinetic  energy  devices 
against  responsively  hardened  targets.  Innovative  ideas  or  concepts  for 
measurement  of  radiation  or  particle  penetration,  structural  damage  due  to 
thermo -mechanical  stress,  opacities  of  plasma  blow-off.  New  concepts  to  produce 
higher  probability  of  kill- given- a-hit. 


SDIO  89-010.  Title:  Computer  Architecture,  Algorithms,  and  Language 

DESCRIPTION:  Strategic  defense  systems  for  battle  management  demand 

order -of -magnitude  advances.  A  system  must  acquire  and  track  thousands  of 
objects  with  hundreds  of  networked  sensors  and  data  processors,  direct  weaponry 
to  intercept  targets,  and  determine  the  degree  of  kill.  Areas  of  interest  are: 

-  New  computer  architectures  which  are  robust,  compact,  and  fault- tolerant , 
but  allow  for  the  extremely  rapid  processing  of  data.  Architectures  may  be 
implemented  by  new  designs  or  innovative  applications  of  existing 
technologies,  such  as  optical  signal  processing,  systolic  arrays,  neural 
networks,  etc. 

Very  high-level  language  <VHLL)  design  for  both  the  development  and 
testing  of  extremely  large  software  systems. 

-  Novel  numerical  algorithms  for  enhancing  the  speed  of  data  processing  for 
sensing,  discrimination,  and  systems  control.  These  may  be  specifically 
tailored  to  a  particular  system,  for  tasks  (for  instance,  the  execution  of 
a  phase  retrieval  algorithm  for  interferometric  imaging) .  Includes  neural 
networks . 

-  Language  design  to  develop  code  optimized  for  highly  parallel  processed 
architectures . 

-  Testing  techniques  that  will  provide  a  high  level  of  confidence  in  the 
successful  operation  of  extremely  large  software  systems. 

-  Computer  network  and  communications  security.  R&D  for  trusted  computer 
systems  in  accordance  with  DOD  5200.28.GTD;  integration  of  COMPUSEC  with 
COMSEC  (DOD  5200.5). 

-  Self-adaptive  processing  and  simulation.  Algorithms  and  architectures  for 
advanced  decision  making. 

-  Neurocoraputing  and  Man-Machine  Interface  -  rule -based  A1  and  neural 
networks  combined  for  desision  making  flexibility  and  system  robustness; 
development  of  decision  trees  and  information  display  for  highly  automated, 
short  response  time,  hij,h  volume  scenarios. 

SDIO  89-011.  Title:  Optical  Computing  and  Optical  Signal  Processing 

DESCRIPTION:  Dense  computing  capability  is  sought  in  all  architectural 
variations,  from  all  optic  to  hybrid  computers.  Specific  examples  of 
areas  to  be  addressed  include,  but  are  not  limited  to,  high  speed  multiplexing, 
monolithic  optoelectronic  transmitters,  holographic  methods,  reconf igurable 
interconnects,  optoelectronic  circuits,  and  any  other  technology  contributing  to 
advances  in  intra- computer  communications,  optical  logic  gates,  bistable 
memories,  optical  transistors,  and  power  limiters.  In  particular,  non-linear 
optical  materials  advancements  and  new  bistable  optical  device  configurations 
are  of  interest. 


SDIO  89-012.  Title:  Space  Structures 

DESCRIPTION:  The  strategic  defense  mission  places  great  demands  upon  the  design 
of  space  structures  to  be  used  for  their  fabrication.  The  requirements  include 
structures  for  prime  power  systems,  antennas,  tracking  and  pointing  systems, 
solar  collectors,  and  pressure  vessels.  All  of  these  present  individual 
challenges  in  terms  of  stiffness,  impact  resistance,  high  temperature 
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capability,  deployment,  etc.  Most  of  the  anticipated  situations  depend  on  major 
improvements  in  material  properties,  cost  effectiveness,  and  prediction 
methodology.  Space  structures  supporting  weapons  and  antenna  must  accommodate 
retargeting  maneuvers  without  detrimental  jitter  from  vibrations  and 
thermo -mechanical  flutter.  Techniques  for  both  passive  and  active  control  of  the 
structural  dynamic  responses  to  environmental  and  operational  excitations  are 
needed.  Methods  are  needed  to  predict  the  dynamic  performance  and  stability 
characteristics  of  structures  acting  in  concert  with  on-board  distributed 
controllers  for  maneuvering,  pointing,  and  vibration/noise  suppression.  There 
is  also  a  need  for  novel,  lightweight  large  optical  structures  that  are 
compatible  with  the  space  environment,  and  for  innovative  optics/information 
processing  techniques  which  maximize  the  imaging  performance  that  can  be 
achieved  with  imperfect,  temporarily  unstable  structures. 


SDIO  89-013.  Title:  Structural  Materials 

DESCRIPTION:  Many  of  the  anticipated  structural  advances  sought  in  Topic  89-012 
will  depend  on  major  improvements  in  material  properties,  cost  effectiveness, 
and  prediction  methodology.  Space  structures  supporting  weapons  and  antenna 
must  accommodate  retargeting  maneuvers  without  detrimental  jitter  from 
vibrations  and  thermo -mechanical  flutter. 

Specific  goals  requiring  advanced  techniques  and  processes  include  imparting 
oxidation  resistance  and  damage  tolerance  to  composites,  enhancing  the  static 
and  dynamic  toughness  of  ceramic  composites,  and  creating  fatigue-resistant 
metal  composites  with  order  of  magnitude  improvements  in  passive  vibrational 
damping.  Methods  are  needed  to  establish  the  thermod3mamics  and  kinetics  basis 
for  minimizing  fiber-matrix  reactions  in  composites  exposed  to  high  operating 
temperatures.  Tribology  innovative  techniques  and  ideas  are  sought  in  areas 
such  as  solid  and  liquid  lubricants,  moving  mechanical  assemblies,  low  density 
alloys,  and  antiwear  adhesives.  Advances  are  sought  in  materials  for  optical 
systems,  components,  and  radiation  hardening.  Proposals  involving  these  as  well 
as  other  space  structure  and  material -related  research  and  innovative  technology 
topics  are  encouraged. 


SDIO  89-014.  Title:  Electronic  Materials 

DESCRIPTION:  The  necessary  advances  in  electronics  for  the  many  strategic 
defense  applications  will  require  advances  in  electronics  materials.  Primary 
emphasis  lies  in  advancing  the  capability  of  integrated  circuits,  detectors, 
sensors,  large  scale  integration,  radiation  hardness,  and  all  electronic 
components.  Novel  quantum-well/super  lattice  structures  which  allow  the 
realization  of  unique  elective  properties  through  "band  gap  engineering"  are 
sought  as  are  new  organic  and  polymer  materials  with  interesting  electronic 
characteristics.  In  addition,  exploitation  of  the  unique  electronic  properties 
of  single  crystal  diamond  is  of  considerable  interest.  Among  the  many  SDI 
electronic  needs  are  advances  in  high  frequency  transistor  structures,  solid 
state  lasers,  optical  detectors,  low  dielectric  constant  packaging  materials, 
tailored  thermal  conductivity,  microstructural  waveguides,  multilayer 
capacitors,  metallization  methods  for  repair  of  conducting  paths  in  polyceramic 
systems,  and  sol-gel  processing  for  packaging  materials. 
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SDIO  89-015.  Title;  Superconductive  Materials 


DESCRIPTION;  Recent  advances  in  the  discovery  and  fabrication  of 
high- temperature  superconducting  materials  promise  to  have  a  large  pay-off  for 
many  SDI  applications.  Interest  in  these  new  materials  includes  material 
characterization,  stabilization  of  new  high-Tc  phases,  and  development  of  novel 
fabrication  techniques  for  both  the  thin-film  and  bulk  materials.  Areas  of 
application  are  also  being  stressed  and  include;  novel,  low-power  infrared  (IR) 
staring-array  sensors,  particularly  those  with  monolithic  focal  plane  pixel 
arrays  and  read-out  electronics;  high-Tc  superconductive  materials  for  various 
electronic  applications,  e.g.,  Josephson  junctions  and  SIS  mixers;  bulk 
materials  for  power  transmission,  conditioning,  and  storage;  compact,  high- 
gradient  accelerator  cavities  for  novel  particle  beam  and  free-electron  laser 
•  design  concepts;  magnetic  shielding  of  critical  components  from  EMP  effects. 

Note  that  in  the  applications  area  Interest  is  not  limited  to  only  this  new 
class  of  high-Tc  superconductors  but  attention  is  also  given  to  the  more  mature 
low-Tc  materials  as  well,  e.g..  Niobium  and  Niobium  Nitride. 
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Reference  A 


PRIOR  YEARS  RESULTS  OF  DOD  SBIR  PROGRAM 


FY  83  -  FY  87 

Number  of 

Proposals 

Phase  I 

Phase  II 

Tonics 

Received 

Awards 

Awards 

Army 

959 

6731 

876 

270 

Navy 

869 

5880 

786 

238 

Air  Force 

1041 

6668 

1167 

373 

DARPA 

97 

937 

146 

40 

DNA 

40 

634 

109 

17 

*  SDIO 

44 

1639 

502 

52 

3,050 

22,489 

3.586 

990* ** 

FY  88 

Number  of 

Proposals 

Number  Selected  For 

Tonics 

Received 

Phase  I  Neaotiations 

Army 

234 

2425 

225 

Navy 

250 

2022 

195 

Air  Force 

242 

2707 

371 

DARPA 

38 

555 

62 

DNA 

8 

186 

19 

SDIO 

15 

730 

137 

787 

8,625 

1009*** 

*  SDIO  began  participation  in  FY  1985. 

**  Awards  made  as  of  August  1988. 

***  Selections  as  of  August  1988. 
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Reference  B 


TO;  _ 

(Fill  in  firm's  name  and  mailing  address) 


SUBJECT:  SBIR  Solicitation  No.  89.1 

Topic  No. _ 

(Fill  in  topic  no.) 


This  is  to  notify  you  that  your  proposal  in  response  to  the 
subject  solicitation  and  topic  number  has  been  received  by 


(Fill  in  name  of  organization  to  which  you  will  send  your 
proposal . ) 


(Signature  by  receiving  organization  (Date) 


351 


Reference  C 


TO:  SBIR  Participants 

SMALL  BUSINESS  INNOVATION  RESEABCH  PBOGBAM  BEQUEST  FOB  DTIC  SEBVICES 

For  assistance  in  the  preparation  of  informed  proposals  addressing  the 
topics  presented  in  the  DoD  SBIR  Program  solicitation,  you  are  encouraged 
to  request  annotated  bibliographies  of  technical  reports  from  the  Defense 
Technical  Information  Center  (DTIC) .  The  cited  reports  cover  selected 
prior  DoD-funded  work  in  related  areas.  Reasonable  numbers  of  these 
reports  may  be  obtained  at  no  cost  from  DTIC  under  the  SBIR  Program.  You 
will  also  receive  information  on  related  work-in-progress,  and  references 
to  other  information  resources. 


Complete  the  request  form  (or  a  facsimilie) ,  fold,  stamp  and  mail.  Please 
bear  in  mind  that  significant  mailing  delays  can  occur  in  December. 

DTIC  authorization  to  provide  this  service  expires  January  6,  1989,  the 
DoD  SBIR  Program  Solicitation  closing  date. 


REQUESTER 


Name 


ORGANIZATION  NAME _ 

ADDRESS _ 

Street 


City 


State  Zip  Code 


PHONE _ / 

Area 


Number 


Send  technical  reports  bibliographies  on  the  following  SBIR  topics: 


TOPIC  NUMBER  TOPIC  NUMBER 


TOPIC  NUMBER  TOPIC  NUMBER 


1 

2 

3 

4 


6 

PLEASE  TYPE 

1  1 

16 

7 

OB  PBINT 

IN  THE  OBDEB 

12 

17 

8 

TOPICS  AP- 
PEAB  IN  THE 

13 

18 

9 

SOLICITATION 

14 

19 

10 


15 


20 


Company  Status:  I  confirm  that  the  business  identified  above  meets  the 
SBIR  qual i f ication  criteria  presented  in  section  2.2  of  the  DoD  Program 
Solicitation  No.  89.1 

This  is  our  first  request  during  the  current  solicitation:  yes _ ^no _ 


Signature  of  Requester 


3S3 


staple 


Beturn  Address 


Stai^ 


Defense  Technical  Information  Center 
Building  5,  Attn:  SBIB 
Cameron  Station 
Alexandria  VA  22304 


Fold 
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Reference  D 


Director  of  Small  and  Disadvantaged  Business  Utilization  (SADBU) 
Specialists  assigned  at  Defense  Contract  Administration  Services 
Regions  (DCASR)  and  Defense  Contract  Administration  Services 
Management  Areas  (DCASMA) : 


DCASR  Boston 
495  Summer  Street 
Boston,  MA  02210-2184 
Tel:  (617)  451-4317 
ATTN:  Edward  Fitzgerald 


DCASMA  Boston 
495  Summer  Street 
Boston,  MA  02210-2184 
Tel:  (617)  451-4109 
ATTN:  Gerald  Hyde 


DCASMA  Hartford 
96  Murphy  Road 
Hartford,  CT  06114-2173 
Tel:  (203)  240-3840 
ATTN:  Frank  W.  Prater,  Jr 


DCASMA  Buffalo 
1103  Federal  Building 
111  W.  Huron  Street 
Buffalo,  NY  14202-2392 
Tel:  (716)  846-4260 
ATTN:  William  Bickelman 


DCASMA  Syracuse 
100  S.  Clinton  Street 
Syracuse,  NY  13260-0115 
Tel:  (315)  423-5405 
ATTN :  Robert  Hunter 


DCASR  New  York 
201  Varick  Street 
New  York,  NY  10014-4811 
Tel:  (800)  251-6969  (toll  free) 

(212)  807-3050/3051  (commercial) 
ATTN:  John  Mulreany 


DCASMA  Bridgeport 
181  Middle  Street 
Bridgeport,  CT  06604-4084 
Tel:  (203)  385-4412 
ATTN;  Otis  Wade 


DCASMA  New  York 
201  Varick  St. 

New  York,  NY  10014-4811 
Tel;  (212)  807-3314/3315 
ATTN:  John  Castellane 


DCASMA  Garden  City 
605  Stewart  Avenue 
Garden  City,  Long 
Island,  NY  11530-4761 
Tel;  (516)  228-5724 
ATTN;  John  Richards 

DCASMA  Springfield 
240  Route  22 

Springfield,  NJ  07081-3170 
Tel:  (201)  564-8204 
ATTN :  Charles  Ferraro 
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DCASR  Philadelphia 
2800  South  20th  Street 
Philadelphia,  PA  19101-7478 
Tel;  (215)  952-4006/4007 
ATTN ;  Roger  Rhyner 


DCASMA  Philadelphia 
2800  South  20th  Street 
P.  0.  Box  7699 
Philadelphia,  PA  19101-7478 
Tel:  (215)  952-5818 
ATTN:  Julia  Graciano 

DCASMA  Pittsburgh 
1626  Wm.  S.  Moorehead 
Federal  Building 
1000  Liberty  Avenue 
Pittsburgh,  PA  15222-4190 
Tel;  (412)  644-5926 
ATTN :  J ohn  Bauer 


DCASMA  Reading 
45  South  Front  Street 
Reading,  PA  19602-1094 
Tel:  (215)  320-5012 
ATTN ;  Thomas  Knudsen 


DCASMA  Baltimore 
300  East  Joppa  Road 
Towson,  MD  21204-3099 
Tel:  (301)  321-4809 
ATTN :  Charles  Hodson 


DCASR  Dallas 
200  Main  Street 
Dallas,  TX  75202-4399 
Tel;  (800)  255-8574  (toll  free) 
(214)  670-9205 
ATTN:  Ken  S track 


DCASMA  San  Antonio 
615  East  Houston  Street 
P.  O.  Box  1040 
San  Antonio,  TX  78294-1040 
Tel;  (512)  229-4650 
ATTN:  Jack  Mangum 


DCASMA  Phoenix 
The  Monroe  School  Bldg. 
215  North  7th  Street 
Phoenix,  AZ  85034-1012 
Tel;  (602)  261-6177 
ATTN;  Clarence  Fouse 


DCASR  Chicago 
O' Hare  Int'l  Airport 
P.  O.  Box  66475 
Chicago,  IL  60666-0475 
Tel;  (800)  826-1046  (toll  free) 
(312)  694-6020  (commercial) 
ATTN;  James  Kleckner 


DCASMA  Chicago 
O' Hare  Int'l  Airport 
P.  O.  Box  66911 
Chicago,  IL  60666-0911 
Tel;  (312)  694-6021 
ATTN:  Charles  Dukes,  Jr. 


DCASMA  Milwaukee 
310  W.  Wisconsin  Ave. 
Milwaukee,  WI  53203-4597 
Tel:  (414)  291-4328 
ATTN;  Frederic  J.  Wolden 
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DCASMA  Indianapolis 
Finance  Center,  US  Army 
Building  1 

Ft.  Benjamin  Harrison, 
Indiana  46249-5701 
Tel:  (317)  542-2015 
ATTN :  Robert  Staton 


DCASR  Cleveland 
AJC  Federal  Office  Building 
1240  East  9th  Street 
Cleveland,  OH  44199-2063 
Tel:  (216)  522-5122 
ATTN:  Wilma  Combs 


DCASMA  Cleveland 
AJC  Federal  Office  Bldg. 
1240  East  9th  Street 
Cleveland,  oh  44199-2064 
Tel:  (216)  522-5446 
ATTN :  Herman  Peaks 

DCASMA  Detroit 
905  McNamara  Office  Bldg. 
477  Michigan  Avenue 
Detroit,  MI  48226-2506 
Tel:  (313)  226-5180 
ATTN :  Dave  Boyd 


DCASMA  Dayton 
1507  Wilmington  Pike, 
Building  No.  1 
Dayton,  OH  45444-5300 
Tel:  (513)  296-5150 
ATTN :  Betty  Adams 

DCASMA  Grand  Rapids 
Riverview  Center  Bldg. 
678  Front  St.,  NW 
Grand  Rapids,  MI 
49504-5352 
Tel:  (616)  456-2620 
ATTN:  Kay  Hamilton 


DCASR  St .  Louis 
1136  Washington  Ave. 

St.  Louis,  MO  63101-1194 
Tel:  (314)  263-6617 
ATTN :  Thomas  Moore 


DCASMA  St.  Louis 
405  S.  Tucker  Blvd. 

St.  Louis,  MO  63102-1181 
Tel:  (314)  263-0908 
ATTN:  William  W.  Wilkins 


DCASMA  Twin  Cities 
2305  Ford  Parkway 
St.  Paul,  MN  55116-1893 
Tel:  (612)  690-8201 
ATTN :  Otto  Murry 


DCASMA  Cedar  Rapids 
1231  Park  Place,  NE 
Cedar  Rapids,  I A 
52402-1251 
Tel:  (319)  378-2009 
ATTN:  Norma  J.  Kirkley 

DCASMA  Wichita 
435  South  Water 
Wichita,  KS  67209-1988 
Tel:  (316)  269-7137 
ATTN :  George  Luckman 
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DCASMA  Denver 
701  West  Hampden  Ave., 
Bldg.  5  “  Suite  250 
Englewood,  CO  80110-2199 
Tel;  (303)  762-7338 
ATTN;  LaQuita  Allison 


DCASR  Atlanta 
805  Walker  Street 
Marietta,  GA  30600-2789 
Tel;  (404)  429-6196 
ATTN ;  Harold  Watson 


DCASMA  Birmingham 
2121  Eight  Ave.  North 
Suite  104 

Birmingham,  AL  35203-2376 
Tel:  (205)  226-4304 
ATTN ;  Lola  Alexander 


DCASMA  Orlando 
3555  Maguire  Blvd. 
Orlando,  FL  32803-3726 
Tel:  (305)  228-5113 
ATTN:  Russell  Nielsen 


DCASR  Los  Angeles 
222  N.  Sepulveda  Blvd. 

El  Segundo,  CA  90045-4320 
Tel;  (800)  233-6521  (California  only) 
(800)  624-7373  (all  others) 

ATTN:  Skip  Kakstadt  (Acting) 


DCASMA  San  Diego 
7675  Dagget  St.,  Suite  200 
San  Diego,  CA  92111-2241 
Tel;  (619)  260-2007 
ATTN:  Bob  Hodby 

DCASMA  Santa  Ana 
34  Civic  Center  Plaza 
P.  0.  Box  C-12700 
Santa  Ana,  CA  92712-2700 
Tel:  (714)  836-2913 
ATTN ;  Robert  Berger 

DCASMA  Van  Nuys 
6230  Van  Nuys  Blvd. 

Van  Nuys,  CA  91401-2713 
Tel:  (818)  904-6158 
ATTN:  Shirley  Johnson 


DCASMA  San  Francisco 
1250  Bayhill  Dr. 

San  Bruno,  CA  94066-3070 
Tel:  (415)  872-9523 
ATTN ;  Robert  Lane 

DCASMA  El  Segundo 
222  N.  Sepulveda  Blvd. 

El  Segundo,  Ca  90245-4320 
Tel;  (213)  335-3509 
ATTN ;  Ruby  Morris 


DCASMA  Seattle 
Bldg.  5D  -  US  Naval 
Station  -  Puget  Sound 
Seattle,  WA  98115-5010 
Tel:  (206)  526-3451 
ATTN;  Alice  Toms 


^  U.  S. GOVEUNMENT  printing  off  I CE I  1  968-i1 9-144/90057 


RESERVE  THESE  DATES  ON  YOUR  CALENDAR 


OCTOBER  5-6, 1988 

OCTOBER  26-27,  1988 

PHILADELPHIA 

PHOENIX 

FOR 

FEDERAL  HIGH  TECH  ’89 


THE  NATIONAL  SCIENCE  FOUNDATION/DEPARTMENT  OF  DEFENSE 

INTERAGENCY  CONFERENCES 
ON  FEDERAL  R  &  D 

FOR 

HIGH  TECH  FIRMS 
WITH 

500  OR  FEWER  EMPLOYEES 

COSPONSORED  BY 

18  FEDERAL  DEPARTMENTS  AND  AGENCIES 
30  MAJOR  GOVERNMENT  PRIME  CONTRACTORS 

FOR  MORE  INFORMATION  CALL  703-941-4490 


